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P RE FACE. 


XlflB completion of oui^TjiiaD Volume imposes on.iis the 
duty of renewing our grSteful acknowledgments to the PabHc, for the 
ample share of patronagfe with which our labours condnoe to be ho« 
noured, and which, while it conveys a satisfactory and flattering 
proof of the estimation in which our work is held by its aumerous 
readers, affords the most powerful stimulus to^unremitted and m- 
creased exertions on our part, to preserve th^ favourable opinion we 
have been so fortunate as 4o obtain.^ 

• The periodds arrived whe^n it would be as superfluous to adduce any 
arguments to prove the inestimable advantages resulting from the dif> 
fusion of scieutific knowledge among^tbe working classes of the emn- 
munity, as to shew the Superiority of a fPrlile and highly cultivated 
country over an uncultivated wilderness. The experience of the last 
two or three years has established the fact beyond the power of 
refutation; and it i^ gratifying to observe that the unfounded opinions 
and prejudices of many well-meaning*individuals, who either pre¬ 
dicted the failure of any attempt at the dissemination of science 
among Mechanics, or anticipated evil consequences from the success 
of the experiment, have gradually yielded to conviction, and that a 
number of those who withheld'their assistance from Mechamics’ 
Institdtioeb^ or opposed their establishment, ihay now be ranked 
amongst the wannest ^pporteCs of these admirable seminaries of 
knowledge. ' 

As demonstrative evidences of the accelerated force of the impetus 
which has been communicated to the mental faculties of the operative 
classes in*tbe metropolis, we may advert to the increasing numbers 
who constantly crowd the ample Theatre of the London Mecua'nics* 
iNSTrTUTioN, and to the avidity with which they peruse those nd- 
merouB periodical publications of k scieutific nature, which, in the 
present statt pf literature, they are enabled to purchase without in¬ 
convenience. That the same laudable spirit of inquiry is awakened 



IV 


PREFACE. 


tbroug'hout the kiog^dom, ie proved bj the almost universal establish'' 
meat of provincial Mechanics* Institutions, and there can be no 
doubt that the ultimate increase of our national power and greatness, 
will be in exact proportion to the mass of intellectual energy thus 
roused from its slumbers, and brought into active and efficient opera¬ 
tion. ^ , 

The cheap scientific periodicals to which we have alluded, possess 
various degrees of merit, but all have co-operated in promoting tl>e 
great object of Mechanics* Institutions—^al^ have contributed, in a 
greater or less degree, to the diffusion of science among the working 
classes, and to the useful purpose of affording to tlm Mechanics an 
of^ortunity of communicating! their ideas to the public. Of this ad¬ 
vantage, our own experience enables us to state that they have 
availed themselves lo a considerable extent, and have thus improved 
their own talents by imparting useful information to others. 

It is not our province to speak* of our own labours in the vineyard, 
or of the share we have had in forwardidg the developemeilt of latent 
intellect. Three volumes of our work are now before the bar of pub¬ 
lic opinion, and bj that opinion; whetheft: favourable or unfavourable, 
our merits or demerits must be appreciated. But if we may venture 
to confide in the unbiassed judgment of many individuals of acknow¬ 
ledged scientific and mechanical talent—if we may appeal to the un¬ 
solicited testimonies of approbation which wc are in the constant habit 
of receiving from our numerous 'subscribers—and if, above all, we 
may consider the good opinion of Dr. Bikkbeck, repeatedly ex¬ 
pressed in the kind communications with which he has so frequently 
obliged us, as a criterion of the value.of our unpresuming publication 
—we may, perhaps, be excused for preferring our claim to a.portion 
of that patronage to which merit, however humble, is justly en¬ 
titled. 

To Dr. Bi rebeck, the projector of Mechanics* Institutions, and 
the author of the great revivification of the human faculties, which 
has been for some time in active progress, we beg to offen our heart, 
felt fhanks for his valuable contributions to our pages. To our other 
Correspondents, whose numerous and interesting communications 
have conveyed so much useful informatioh to the public, our warmest 
gratitude is also due; and we need only add, that in the future con- 
duct of our work, we shall endeavour to “ deserve'* a'continuance of 
that “success” which “ *tis not in mortals to command,** 
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•The brillianf discoveries of tljp distinguished individual whose Portrait is prefixed 
to tlie pres<%it Volume, have placed him in the first rank of those eminent men 
whos*labours have shed an uufadiug lustre on the literaiy and scietitiiic annals of 
oiir own country, and have conferred ii^alculable benefits on mankind at lai^e. 
Chemistry, the science to^wIiic% the energies of his pr^erful mind have, in on 
^special manner, been directed, is rapidly adapting itself to almost every purpose 
of civilized lifej and as its valuable properties become more generally understood, 
the debt which is owing to those who developed thorn, will be more readily appre¬ 
ciated and acknowledged. 

Sir Humphry Davy was born December 17, 1779, at Penzance in Cornwall j*and a 
contemporary biographer l^s observed, that there are many natives of that place who 
remember his poems aud verses, written atothe early age of nine years, At that 
period his mind seems to have receivd^ a bias in favour of poetry, which he con- 
tioued to cultivate till his fifteenth year, when he became the pupil of Mr. (since 
Dr.) Bnrlase, of Penzance, a very ingenious surgeon, and uccotiiplished man, intend¬ 
ing to prepare himself for graduating as a pbysioiaii at Edinburgh. Conscious of 
uncommon powers, and resolved to attcifipt a nobler career thun cirenmstances ap¬ 
peared to promise, or his friends cogld expect, Mr. Davy laid down for himself a 
plan of education, vrhich embraced the circle of the sciences. Byliis eighteenth }eur 
lie had acquir«|i the rudiments of botany, anatomy, and physiology, the simpler 
inatbemutics, mttaphysics^nstural philosophy, nod clieinistry. 

But Chemistry soon arrested the whole of bis attention •, for he at once saw' that 
this science offered th^hest field for the exertion of talent. Having made some ex- 
perimentB on the air disengaged by sea-weeds from the water of the ocean, which 
convinced him that these vegetnblei produce tbe same effect in purifying ^tlie air 
dissolved in water, which land vegetables do in the atmosphere, he communicated 
them to Dr. Beddoes, who had, at that time, circulated proposals for publishing a 
journal it philosophical contributions fr^ the west of England. This produced a 
correspoiidence between Dr. Beddoes and Mr. Davy; in which the doctor^roposed 
that Mr. Davy, who at this time was only nineteen years of age, should suspend his 
plai^of going to Edinburgh, and take a part in experiments, which were then about 
to be instituted at Bristol, fur investigating tbe medical powers of factitious airs; to 
which proposal Mr. Davy consented, on condition that he should have the uiicoii- 
troUed eupq^nteiidence of these experiments. 

About this ttme he became acquainted with Davies Gilbert, Esq. M. P., a gentle¬ 
man of tfigb scientific attainments, with whom he formed a friendship which has 
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coQtiniitid to tlic prcsenit time. Mr. Diiry consulted with Mr. Gilbert on lnii plan of 
study, and stated his s^ttachmeiit to chemistry j when that g'entleman judiciously 
udvised him to pursue his career in that science. With Dr. Bcddocs, Mr. Davy 
resided for a cunsidciabic time, aud was constantly employed in new chemical 
investig'ations; being occasionally assisted by his friend, Tdr. W. Clayficld, a very 
respectable and amiable gentlcmau of Bristol, whofvas ardently attached to chemi¬ 
cal pursuits. Here he discovered tlie respirabilty of jiitrous oxide, and luadeaiium. 
her of laborious experiments on gaseous hudics, which he afterwards published in 
his “ Researches, Chemical and Philosophical a work that was universally well 
received by the chemical world, and created a high reputation for its author, at 
that time only twenty-one years of age. This led tfc his introduction to Count Rum- 
ford, and to his being elected Professor of Chemistry in the TLoyal Institution, ab.oiit 
which time he removed to the metropolis, and gave ap all thoughts of the medical 
profession. r * » 

In 1802, he commenced a course of lectures befuiv the Members of the Board of 
Agriculture, which were highly approved. In the fitllowing year he was elected 
Fellow of the Royal Society; in ltt05, a Member of tlic Boyal Irish Academy; 
end, besides coiTespondiiig with the most eminent scientificcharactcis on the 
continent, Was on terms of friendly intercourse with Banks, Cavendish, Wollaston, 
Babington, iind others equally cclcbrc^ted. 

In 1806, he was appointed Secretary of the Royal Society; having, about this 
time, made whal is scientifically termed “ one of the most lirilliant discoveries of 
modern times.” This was Hie decomposition of the two.^red alkalieSj/mtrwAand soda. 
He found them, in direct refutation of an adojited hypothesis, to consist of hmetatlu 
Ao.»e, blended with a large quantity of o,ri/ge». The metals thus discovered, wtie 
called/(otrt,«.«<«»« and sfxiitt//,'. In IHOS, he received* a prize from the French In¬ 
stitute ; and, in 1810, was presented w itii the honorary degree of LL^D. by the I’ro, 
vost and Fellows of Trinity College, Dublin. In<lie following year, the Prince. 
Regent was pleased to confer upon him the honour of Knighthood ; being tlic,^r.v'< 
individual who received that honour at his Royal Highness's hands. 

Blit the great discovery with which hif name is^itiorc especially associated, Stnd 
by wliicb alone he would have ensured the gratilf.de of posterity, is, “TiIk 
Safety Lamp,” for preventing those dreadful occnrrences of death and routiintiofl, 
supposed to be inseparably connected with the miner’s dreary occupation. The. 
following facts connected wif!fi this invaluable instrument are interesting, us many 
of our readers, who arc acquainted with the mode of constructing a Dat'y, as it is 
technically called, may he unacquainted with the histoiy of its invention. 

The researches which led to the invention of thevsafely^lnmp for coni mines, 
which Ims been so generally and shccesstuHy adopted thhnVgliout Europe, may 
justly be considered as the. most important of all Sir Humphry Davy’s labours, 
since they enabled him to provide the means of preserving many valuable lives, 
and preventing a series of accidents, more dreadful than even death itself. The 
frequency of such accidents, arising from the explosion of fire-damp, or the 
inflammable gas of coal mines, mixeit with atmospheric air, uerasioiicd the 
formation of a committee at Sunderland,'for the purpose of investigating the 
causes of these calamities, and of endeavouring to discover and apply a pre¬ 
ventive. Sir Humphry received an invitation from Dr. Gray, orf; of the members 
of the committee; in consequence of wliicb be went the north of England, and 
visiting some of the. prinripal collieries in the neiglibonrhoood of Newcastle, soon 
convinced himself that no improvement could he made in the mode of ventilation, but 
that the desired preventive must be Sought in a ne,w method of lighting the mlue$, 
free from danger, and which, by indicating ''.be state of the air in the part of the 
mine where inflammable air was disengaged, so as to render the atmosphere 
explosive, should oblige the miners to retire till the workings weec properly 
cle:ired. <• 

The oommon means then employed for lighting the dangerous part of the mines, 
consisted of a steel wheel revolving in contact with flint, and affording a soc- 
ccfision of sparks: but the apparatus always required a person to work it, atlrl was 
not entirely free from danger. The fire-damp was known to be light cathuretted 
hydrogen gas ; but itS relations to combnstion had not been examined. It is 
chiefly produced from what are called blowers, or fissures, in the<r'.<roken strata 
near dikc.s. Sir Humphry made various experiments on its comhusti()ility and 
explosive nature; and discovered that tht fire-damp required Avery stiong heat 
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fpr its inflammation ; that osote and carbonic acid^ even in reiy small proportions, 
diminished the Tclocitj of the inflammation; that muctures of the gas vrould not 
explode in metallic canals or trongfbs, v'here their diameter was less than one- 
seventh of an inch, and their depth considerable in proportion to their diameter ; 

• and that explosions could not be made to pass through such canals, or througfh 
Very fine wire sieves, or wire gauze. 

The consideration of these faAs led Sir Humphry to adopt a lamp, in which the 
flame, hy being supplied with a limited quantity of air, slionld produce such a 
quantity of azote aiid ccCtbo§ic acid, as to prevent the explosion of the Are-damp, 
and which, by the nature of its apertures for giving adinittance and egress to 
the air, ^ould be rendered iucapable of communicating any explosioti to the 
external air. These rcqiiisite%were found to be afforded by lanterns, of various 
conq^ructioRS, supplied with air hy canals of small diameter, or from apertures 
coviircd with wire-gauze pfaci^ below the flame, through which explosions cannot 
be communicated; andhavigg a similar covciing at the upper part, for carrying 
off the de-oxygenized uir. Sir Humphry soon afterwards found that n constant 
flame might lie kept up from the explosive mixture issuing from the apertures of a 
wire-gaiizc sieve. Tie introduced a very small lamp in a cylinder, made of wire- 
giiuze, having more than six thousand iqiertiires in the square inch. He closed all 
the apertures except those of the gauze, and introduced the lamp, burning brightly 
within the cylinder, into a large jur, containing several quarts of the most 
explosive mixture of gns from the distillation of coal, ansi air; the flame of the 
wick instantly disappeared, or rather was lost, for the whole of the interior of 
the cylinder became filled with a feeble but steady flanae of a green colour, which 
burned for some minutes, tiU it had entirely destroyed the explosive power of 
the atmosphere. This discovery led to n ifiost important improvement in the lump, 
divested the ffl-c-damp of all terrors, and applied its powers, formerly so 
destructive, tTi the production of a useful light, Some minor improvements, 
origiiiaCtng in Sir Humphry’s researches on the nature of flame, were afterwards 
eflested. Experiments of the most satisfqptory nature were speedily made, and 
the invention was soon gcnapa11y*adopted. * 

• It should be mentioned, tifat the coal-owners of Tyne and Wear evinced their 
gratitude by presenting to Sir Humphry a service of plate, worth 2000/.; and that 
the few catastrophes which have since liccn record^, are attributable solely to 
negligence in the use of liis lamp. 

Marks of distinction from almost every foreign institution, have successively 
shewn the estimation In whioJi Sirllniupbry is held; and in 1818, he was created 
a Baronet of the kkigdom. His travels in Blirope have been directed, chiefly, 
to the inve.sligation of volcanic phenomena—to the instraction of miners in 
the use of his safety-lamp—to the exuininutiun of the Herculanean MSS.—and to 
the remains of the cheiiiicnl arts of the ancients. The manuscripts be found to 
have been cemented by a substance generated in fermentation ; but very few were 
soluble by the composition applied to rtiem. Curiosity was anxiously excited 
amongst the learned, when this visit «was announced ; and from a recollection of 
the prodigious SCI vices which chen^stry had rendeied to the arts, very flattering 
results were antiefeated from the laboinsof so eminent a chiuncter. Time, how¬ 
ever, hud rested bit eoiisum^g hand loo long upon these esteemed relics; and 
though partial success attended Sir IITimphry's endeavours to restore them, it served 
but to confirm the value'of the treasures thus lost for ever (0 the curious. The 
classic spots to which be resorted were, the baths of Titus and of Li via, and the ruins 
of Rome and Pompeii. Canova furnished him witli pigments, which had been de¬ 
posited in vases, and discovered during the excavations, for comparison with such 
remnants of paintings as remained in the above-named places. 

Shortly ^ter his letiirii to England, iivlfl20, the chair of the Royal Society 
became vacant by the death of that distinguished character. Sir Joseph Rsiiks ; 
and to it, notwithstanding the opposition of a few individuals, wlto nominated 
Lord Qolchester, Sir Humphry Davy was elected by a very great majority ; Die. 
Wollaston, a gentleman of cxtraordwiary knowledge, and uneommon modesty, 
declining to appear as a competitor, when appiised of bis friend’s nomination. In 
this elevuted^d honoiirahle situation, Sir HinuPHRy has since pursued bis splen¬ 
did career with dftiahated nrdour, and by his laborious researches into the mysteri¬ 
ous operatjpns of nature, has added many important discoveries to those which he 
had previously comiimnicated to the woild. 
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^SirHumhrt DATTliac oitaiiied hk preceul exAited ituik ih lifA by iaitak talent, 
rather than by any fortuitous cireumitanees arising: from high birth, or paternal 
inheritiiiipe. The following valuable works, of which he is the author, attest the 
debt which the world owes to his great mind and meritorious exertions:— 

Chemical and Philosophical Reaeorches, chiefly concerpiing Nitrous Oxide and Its Respira¬ 
tion. )b00. 

A Syllabus of a Course of Ueetiirea on Chemistry. 1802. 

A Discourse, intro tuctory to a Coarse of Lectures on Chemistry. 1S02. 

Electro-Chemical Reaearcbes on the Decomposition of the Ksrthas with Observations on the 
Metals obtained from Alkaline Eartha, and an Amalgam procured from Ammonia. Lecture on 
a Plan for Improving ttie Royal Inatltution, and making itepermanent. 1810. 

Elements of Chemical Philosophy. 1812. ( 

Elements of Agrtcultural Chemistry, in a Course of Leetures before tbe Board of Agriculture. 
18IS. « 

Practical Hints on the Application of V^re-gauie to Lamps' for preventing Exploslcss in 
Coal-mines. • 

I 

The {tapers published by Sir Humphry in the *tiTransactions of the Boyal 
Society,” ere highly interesting. The following chronological series will, however, 
best shew their number and vaiiue 

Account of some Galvanic Combinations formed by tbe Arrangement of single Metallic Plates 
and Fluids, onalagous to the new Galvanic Apparatus of Mr. Volta. 

Account Of some Experiments and Observations on the Constituent Parts of certain Astruigent 
Vcgetaliles, and on their Operation in Tanning. 

An Account of some Analytical Experiments on a Mineral Production from Devonshire, con¬ 
sisting principally of Alumlin and Water. 

On a Method of Analysing Stones, containing lived Alkali, by means of the Boracic Acid. 

The Bakerlfin Lecture on aom& Chemical Agencies of Electricity. 

Tike Bukeriiui Lecture on some new Phenomena of Chemical Changes produced by Electricity, 
particularly the Decomposition of the fixed Alkalies, and th^Exhibition of the new Substances 
wbich constitute their Basis, and on the general Nature of Alkaline Bodies. 

Tlie Bokerian Lecture; an Account of some New Aimlytical Researches'on the Nature of 
certain Bodies, particularly the Alkalies, Phosphorus, Sulphur, Carbonaceous Matter, and the 
Acids hitherto undecoiifpounded; with some general Ubservations on Chemical Theor]^ 

New Analytical Researches on the Nature of certain Bodies , being an Appendix totbeBa 
kerian Lecture for 1800. ’• e 

The Bakerlan Lecture fefi 1800, In some new Electro-Chern^al Besearcbes on various Sub- 
je<-ts, particularly tbe Metallic Bodies from the Alkalies ans the Earths, and on some Com¬ 
binations of Hydrogen. 

Researches on the Oxymnriatlc Acid, its Nature and Combinations, and on tbe F.lements of 
Muriatic Acid; with some Experifoents on Sulphur and Phosphorus, made in tbe Laboratory of 
the Royal Institution. 

The Bokerian liecture, on some of the Combinations of Oxymuriatic Gas and Oxygen Gas. 

On some Combinations of Fbosphorua and Sulphur, and on some other subjects of Chemical 
Inquiry. a 

On a new Detonating Compound. c •. 

Some further Observations on the same. " 

Some Emertments and Observations on the Substances produced in different Chemical Pro¬ 
cesses on Plunr Spar. 

An Account of some new Experiments on the Fluoric Compounds; with some Observations on 
otlier Objects of Chemical Inquiry. 

Some Experiments and Observations on a nfw Substance, which becomes a violet-coloured 
Gas by Heat. 

Further Experiments and Observations on Iodine^ • 

Some Experiments on the Combustion of the Diami^pd, and other Carbonaceous Substances. 

Some Experiments and Observations on the Oofours used in Painting by the Ancients; 

Some Experiments on a Solid Compound of Iodine and Oxygen, and on ]m Chemical Agencies. 

On the Action of Acids on the Salts usually called Hyperok^muriates, and on the Gases pro¬ 
duced from them. ' 

On the Fire-Damp of Coal Mines, and on Methods of Lightinssthe Mines so as to prevent 
Explosion. 

An Account of an Invention for giving Ltfl^t in explosive Mixtures of Fire-Damp In Coal 
Alines, by consuming tbe Fire-Damp. • 
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DESCRIPTION OE aAMMEBSMITH BRIDGE. 


NEW BBIDfiB . Op SUgPBNSlDN AT 

To the Editor <tf tla Mechanics* 
Register. 

If Lower Msll, Hamtnersinitb, 
October, |835> 

Sir,—Notwithsttmdin^ the dday 
which has taken place, <wmg to nft- 
foreseen drcnm^anOBB, in fee ooinnni^ 
nication of fee accomp^dhg^fkd tmd 
description/ofiiiiei^ed oiidge M 
Suspensi(% ictt fiatfer 
myself fee ^ W# mtelligent 

misceli3iimei;!w K|0 JiV fee pe¬ 
rusal (ifeB I & 

great fer,. 

infbrmattqoAr 

The plan U., b ccpy wMch I made 
some ti^ siooefrosn the origin^ dratfr- 
ing, ana frdan the waWoiiiM ifescrip^ 
tion, given by fife. Claris the en>. 
gineer, you will fend it is a correct 
one. The elevation of the load-way 
of the bridge is so much jfeove fee 
level of the llaminfirsmilh high road, 
that, when corbplete, will command 
a delightful view oif Chiswick and 
Hammersmith T^raov looking up the 
River j and likewiaea veny pleasingmjd 
picturesque prospect in the opposite 
direction, commaadi^ a Hfew of Put¬ 
ney, with a partial view of Fulham 
Church, and the beautiful grounds 
which were lately the site of Branden¬ 
burg House. In a south-westefiy di-, 
rection# fee view wll extend ovct the 
village of Barnes, as far as Richmond. 
Part ofthecountry looking over Worm- 
holt Scrubbs and Hampstead, will als^ 
be included in the view. 

The new road from the bridge will 
lead directly to Barnes Terrace, Mort- 
lake and Richmond, saving, in point of 
distance, about a mile and a half to the 
latter place. Thus the new bridge will 
afford advantage of material import¬ 
ance to persons travelling from London 
to either of tire above places, as it will 
have the effect of causing aconsideralde 
saving of time, as well as of tireija: atd 
tear dr carnages, catlk. See. It will also 
ppen a much, nearer comtnrmicafion 
with the great roads leading io Ports¬ 
mouth, Plymouth, Chichester, &c. See. 

You will excuse the detail of these 
particulars, as I was anxious to give - 
you all the information 1 could re- 


np^ting the situation of tlm intended 
brid^ Tlie wojkmmAiKJ proceeding 
rapidly wife its construction: one of 
the piers is already raised above the 
level of the road-way, and it is uni¬ 
versally allowed that the principal 
imisons^ MessESKGanick and Lumsden, 
complete their wmk, as they go on, in 
a m^erl^and workman-like mannci*. 
The bundei^ who have the contract 
fot completing the 'ivork, are UeMrs. 
6, S. arm W. Bird, That the intended 
Bridge, when completed, may ^rove 
advantageous to the Hamlet of 'Ilam- 
mersmiw is the sincere wish of your’s. 


, H. Mote, 

nsscaivTiox or ths snincE. 
TaaBngraving is acorrect representation 
of the Bridge of Suspension at Haniiner- 
smith, from the design of Mr. W. Tierney 
Clark, Engineer, and now building under 
his direoiion. The principal Piers in the 
River arc built of Ston^, and from lojy- 
water*up to the road-wa;', i*s plain, rus¬ 
ticated masonry. Above the Isvel of the 
roadfWay is a suh-plintb, supporting pi- 
laetars, SQ^feet high. These, as well as 
the other materials of masonry, on each 
side, ore connected together by an arch, 
surmounted by an entablature of the 
purest Tuscan order; and, when finished, 
will have the oppenrunce of a triumphal 
arch. 

The chains arc composed of flat bars 
of iron, 5 inches deep, 1 inch thick, and 
10 feet in length j connected together by 
Side-plates, through which ahole is drill- 
ed‘ as wellasthrough^heetidsof the links, 
for reocimng a scrc*v-boll that connects 
the whole together. Thefour mainchains, 
for supporting the road-way, are com¬ 
posed of sixlinks, side by side, with their 
intermediate plates. On each side of 
the Pier there are four of ^hese chains j 
two main chains, one immediately above 
the other, and two small chains, com¬ 
posed of three links and pIat«B, side 
d>y side, and one over the other. From 
the upper chains, as well as the lower, 
are fixed vertical haj«,^or supporting 
the platform that forms thV road and 
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(Mtpft&l. Atl th« cliaittd arc (6 ptuQ 
drer&sttoMjg; caiuiroh frame, witfc roltm 
an4 waring phftes, to allow for the va- 
riatioh of their eootraetioa aad expan. 
aion. The chaias are tbea firmly sacured 
on each shore by nMasa of atronc'ixtaro* 
piore, hailt'of atoae and hrick> aad ahore 
900 tone weight. At the hSok of the 
piera is a strong casUiton^late, for ad¬ 
justing the chains. , 

Tb% following Mte the diveasions of 
the Brtdge• 

Contra opening, in the clear* 400 feet 
0 inches; thichaess of the piers 22 foet 
each. Srde-oppniDg,*on the Middlesex 
shore, 154 feet ^ and the same on the 
Siirroj side, llepth of the fixture.piers, 
30 feet each. 
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Mr. Cooper commenced this eYCning’s 
Iss^tiire hf observlag, that, M be bad al¬ 
ready eogagfed the attention of the mem- 
hprs with the consideration of tnro of the 
oomponiids, of safofe with oxygeny ha 
purposed, in his present discourse, to 
coutinne bis exattu|intiou of the com¬ 
pounds of those gneOSi and to point out 
the material difference existing between 
those which he was now about to illus¬ 
trate, and those of which be bad Spoken 
in his last lecture. The compauods, 
winch remain to be examined, all possess 
and pt operties. It has been seen, by 
previous experiments, that nitrout gaSy 
when mixed in %ny proportion with o<- 
mosphertc oiXf exhibits the properties of 
an acid; and, the first compound we 
shall speak of, which dcvelopes this cha¬ 
racteristic, IS that which possesses the 
least quantity of oxygen of the three, viz., 
kypo-mtrow add f oontainiug, as its 
name imports, less oxpgen, than nitrous- 
acid gas. Mr. Cooper here referred to 
the large diagramdioerd, on which were 
delineated w following figures; ex¬ 
hibiting, at one view, the whole of the 
compounds o^azote with oxygen, and the 
relative proportions, by volume, in which 
these two cosstitaantseombme to produce 
them 
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MB. cooper’s lecture ON CHEMISTRY. 


Of the varioBS, c^oinipoundfi represented 
ia the above diagram, the two first, viz., 
ftttfoBS tixide and nitrous gas, hate been 
already described. To form the third 
compound, which is now under couside. 
ration, it is only necessary to mix azote 
•with oXygen, ia the proportion of two 
volumes of the foruter to three of the 
latter •, and, as uitrouS gas consists of 
two volumea<af azote with two of oxy. 
gen, it is evident that, by adding oue 
volume of oxygen to four of nitrous gas, 
the hypo-nitrous add WjU be formed. As 
this gas, and the remaining componnds 
of a^ote with oxygen, are rapidly ab¬ 
sorbed Ity water, they cannot be conve¬ 
niently combined over that fluid, for ab¬ 
sorption takes place immediately on their 
formation 5 and it ts, therefore, necessary 
to effect their combination in a vessel 
exhausted of air. 

Mr. Cooper accordingly abstracted the 
air fr«)m a eyliudrical glass vess«' 1 , and 
having passed up a quantity of nitrous gas 
into another vessel, standiiag over water 
in the pueuinatic tioiigh, h% transferred 
the gas into tlie exhausted vessel, aiirl 
adding, in a similar manner, the requisite 
propoition of orugen, a dense red vu- 
pour was instantly torined by Iheirunion. 
This vapour is the hypo-nitrous acid, ar^d, 
upon opening the vessPl under water, it 
will befoiindthatacoiisidernhlecnndensiu 
tion of volume results from the eomhina- 
tion of the additional portir*i of oxygen 
with nitrous gas. This was shewn ex¬ 
perimentally, and the water, upon heiiig 
allowed to eater the vessel, immediately 
occupied about two-thirds of its itiwrior. 
Into the upper part of the vessel, which ' 
lemaiiicd full of the hypo.iiitrous acid, 
the Lecturer introduced a slip of litmus 
paper, which was instantly reddened, 
thus denioiistratiiig the formation of ait 
acid duiing' the combination of oxygen 
with nitrous gas, In proportions already 
incntiooed. 

The action of coinhustiblc bodies on 
this gas is somewhat analugous to the 
effect of comhustion on the cnmponiids 
previously examined, as some combiisti. 
hie Mihstances bum in it, while others are 
extinguished. A lighted taper immersed 
in it continues to burn, and phosphorus 
also; hut sulphur is instantly extinguisl^ 
ed, a 4 d charcoal nurns with a dull feeble 
light. To show these effects, a large Vessel 
avas exhausted, and afterwards filled with 
hypo-nitrous arid, into which the Leotu. 
rer first put a lighted taper, wliich burnt 
in the led vapour with considerable bril. 
liancy, lliough, in nitrous gas, it refuses 
to burn. It appears, therefore, that the 


combustion of the taper is supported, in 
consequence of this gas containing more 
oxygen than nitrons gas. PhosplvxTUs, 
in a state of ignition, was then Intro¬ 
duced into the gas, when it burnt with 
great lupidity and splendour, for a short 
time, when the vessel became filled with 
a dense Vhite vgpour, resulting from the 
formation of phosphoric acid, by the 
uuioa of tlft phosphorus with the oxy¬ 
gen o 6 thc gas, while its azote wa.s set at 
liberty. The elfscts of hypo-oitrons a'cld 
gas on ignited sulphur or charcoal, nVe so 
exactly anajpgous tydbose producq^ by 
nitrons g)iB, that it is unnecessary kt ex. 
hibit them,; 

The next compound to which the Lec¬ 
turer adverted, was nitrous acid, which 
contains more oxygen tlian the bypo-ni- 
trons acid, as it consists of two volumes 
of azote combined with four of oxygen. 
The cheiniciil comhiniction which results 
from the mixture of the two eonstitueuts 
in these proportions, causes so immense 
a condensation, and llte compound pos¬ 
sesses sugh a rapacity for moisture, that 
>t is difficult to ascertain its specific gra¬ 
vity. y,Mr. Cooper here ilirecled the pai- 
tii’iilur attention of his <licarers to the 
diagram represented above, and went 
regularly through the series of roiii- 
puiin^s forrued by the union of oxygen 
with azote", pointing out the relative pro. 
portions, in which these eoiistiluents 
unite, to constitute the various substan¬ 
ces which result from their coiiibiiiatioii. 
Nothing, he observed, can afford a inoic 
.salisfHe,lqry dcimsnslration, of the doc¬ 
trine of definite pioportions, tliaii these, 
combi nations of azote with oxygen. 

When speaking, a few evenings since, 
of the employment of nitious gas, for the 
]iurposcs of eudioinetry, he had .stated 
that utiiiospheric air may he made to 
Lake up more or less of this gas, accord- 
iiig to oirciimstaiices Now it is evident 
that more oxygen wiH comhinc Vilh ni¬ 
trons gas^ when liAinght into contact 
with it in fis,^e. than in small (juautities ; 
and, in consilience of different modes 
of operation, the degree of condensation 
hq^s been difl'ereutly stated hy difleStat 
chemists. Thus, Mr. Dalton operated 
with small lubes, and M. Guy Lussac 
with wide ones; and, under these cir- 
eiiinstaiices, difl’erent portions of oxyg.en 
were uhsorhed; in the one case forming 
nitrous acid, and in the other, hypo- 
pitrous acid, according to the degree of 
lapidity with which the gases combined. 

Nitrous acid possesses but few pro¬ 
perties which it is ncc«ssary to particu¬ 
larize; hut, as it product^' different 
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solnUnnii, accdrdin^ to the ditfVrent pro¬ 
portions iu whicli it unites witb water, 
Ibis is a point of ooiisidcnible importance 
to tlie nuufufac^nrors nf nitrous acid. 
’Itfow, if a qiwntity of nitrous gta, and, 
afterwards, the requisite profiortion of 
oxygpen, be admitted intaa vessel, nitrous 
acid gas vrill be formfd, %fore. If a 
small qnnntity of vrater be tbenyntro- 
diun!d and a{ritated,,in contact with the 
acid,, the whole of the vapour will Im* 
absorbed. Mr, Cjoper exhibited this 
pftVcf^ and it was seen that red va¬ 
pours entirely disappeared, wlien^g^itated 
with water. Another portion ff oxygven 
was then introduced, when the red va- 
]>ours re-sppeared, a§d were a^ia ab¬ 
sorbed, upon shaking' the vessel. We 
may thus go on supplying the nitrous 
gas with oxygen, till the whole of the 
former hiis entered into combinution, and 
the sniiilt quantity nf liquid will remain 
strongly int|in’guateil w'ith the acid va¬ 
pours. Thus, by eontinniiig the operu- 
tion, for a i-oasiderahle length*of tiuu', 
wg shell! ohl.iiiisa highly uuuccntrnleil 
solution of iRe gfis in water; and tTli.s is, 
in fact, J|ie liquid nitrous acid sold in 
the shops. 1'lie colour of this liquid va¬ 
nes, ^ceordiiig to the quantity of water 
with which it is diluted. Aat which 
thP Lecturer had formed in the glass 
vessel was, evidently, of a light-hliie 
colour ; but it assumes a green, yellow, 
or orange-colour, in proportion to the 
qiiautitieHof water and qilrons gas which 
enter into its conipostlj^on. * 

Mr. Cooper here observed, that different 
classes of softs ar<’ fiumcdhy the com- 
hiuatioii of nciih’ with nlkulif, or Wi- 
tuUic buw ; aiul, alluding to the acids 
at present under cousider.itimi, he ex¬ 
plained the diffeience between nitratin 
and niiritei). Some difference of opinion* 
has indeed provaile^ as to the existentie 
nf such salts t\s nitrites ; Uerscljus main¬ 
taining the aflirinati'^e, whil^thcr die, 
mists have denied the The dif¬ 

ference between nUraies and vitritps, as 
wdljus siilpfuileK and sufphitts, may be 
ex]iluined as follows;—When sulpbuifh 
actfl enters into eomhination with an 
alkali or a lust, the resulting salt is a 
sulphate, but sulphurous acid, under 
similar circumstances, forms a sulphite. 
In like maimer, nitri'r acid, by combining 
witb ati*alkali, Jkc., produces a nitrate, 
while nitrous acid, it it be capable of 
similar combinations, will form nitrites. 
It may thcrefoisstlie slated, once for all, 
as a general #nle, that acids terminating 
in to, as siilmuiru', carhon/V, nitivV, Jki;,, 
form sulpl^e.s, uarhoiiufcr, uitrufow-, ^c. 


while those which cad in, otis, as phos- 
plioroM, siilphuroKs, nittovs, form ]4iaB. 
pbifca, sutpbi/e.t, nitrites, iic. 

The compound which remaios to he 
illustrated, and the last of thnse formed 
by the union of asot'o with oxi/gm, is 
nitric.«f:id s consisting, as sfipears by the 
prdced-ing diagram, of two volumes of 
azote oemhined with five of ostygen. 
The. first.proof that nitric acid is so con- 
stituted, vvas furnished by Mr. Caven¬ 
dish, who produced this acid by passing 
the electric spark for a considerable time 
through a confined potrtion qf atmospheric 
air. Mr. Cpoper elucidated tlic mode iu 
which this experiment was performed, by 
pointing out two vessels of mercury 
which stood near the electririU machine. 

In these vessels were inserted the legs of 
a kyphon-forined tube, of glass; hot!) the 
legs being liearlj filled with mercury, 
but leaving, at the upper ]mit or bend of 
the syphou, space occupied with at¬ 
mospheric air. The |»rimo conductor of 
the electrical inachiuc hciug jilaimd in 
cmitnct with the mercury iu one of the 
vessels, a few sparks were passed through 
the tube, to shew the diotluul of perfovin- 
iii«- the experiment; and Mr. Cooper 
st.flcd, thill Mr. Ca^feudish continued this 
operaiion, as often as -he could, during a 
whole month, iu an apparatus somewliat 
modified, at^thc end of which time, 
he found that tin; air had undergone a 
change, accompanied with coiiside.ruhle 
cuiideusatiou ; and ho was enabled to as. 
certai% the exact quatitilics of oxygen 
SRiid ar.otc. that had united to form the 
siihslunce which resulted. By its effect 
on litmus paper, it was ascertained to he 
ail and, and by the addition of potash, 
]^r. Cavendish obtained nitrate of poi~ 
ash. 

Now, it must be evident, tliat either by 
the eondensatioii of the requisite vnliuues 
of azote and o.xygen, or by subjecting 
atmospheric air to electricity, only a small 
quantity of n/fr/coewicould be obtained ; 
nod, as this is an uriicle of great utility, 
and for which there is a large demaud, 
some more expeditious mode of preparing 
it is essentially necessary. Tliis is ac¬ 
complished by the chemical action of 
suf^tliuric arid on nitrate of potash. 
The quality of the nitric ncid prodtiml 
by this process, depends on the quantity , 
of sulphuric acid employed. For the. 

* orange-coloured liquid,.the oil ojf vitriol 
may la used in the qifoportion of about 
half the weinht of the sulphatr, or 60 
purls of the former to IQO of the latter. 
Hill til obialu nilric neid, 06 parts 
of sulphinic acid should bo adiJgsF to 
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XCiC) of Tiie twpi 

h^to'a retqrt, ititd 'dis« 
tiltM ‘<tver into another Vetael; fHi*. 
Cooper exhibited tfiie operation 1 >t plac¬ 
ing' the reguiaite’ nroportiens of the two 
Inerediehts in a (jfiata retort!^ the neck ^ 
'trlwh oommunleated with another glus 
Tcsiel, into whii^' fhe^pi'pduct 'ivas *^8- 
tilled| and the |>r<>o^8 was dod^rhted 
hj' the aj^iodtion of ho^i ^o the retort. 

Mr. <^Qper here illnilft^ted the iphnu- 
fac'iure of nitric acid pn a targe ecalP, by 
directing the nttentiOD of ^e tnembers to 
an aj^paratQs which atood cte the door be¬ 
tween thelectnre^tahie add tbelrdti railing 
before it. ' This apparatus consisted of a 
range of large eartlien vessela, comtnttni- 
enting with each other hj means of a 
series of tnhes luted to the mouths of the 
jars. In tbedrst of these vessels, the salt, 
petre and sulphuric acid ore placed, and 
file gas or vapour geBerr,ted by the distilla. 
tion of the mixture passing successively 
info the other vessels, ^which contain 
water, the water in*tbe first receiver be- 
comes nearly a saturated solution of 
nitric aoid, while the others absorb the 
gas which is not fakeu up by the water 
in the first vessel. ' When the fluid in 
this vessel is sufficiently saturated, i,* is 
removed, and its pltfhe occupied by the 
second; and another vessel of water 
being placed at the extremity of the 
range, the process is renewed. Manu¬ 
facturers who adopt the process already 
described, generally employ a large cast- 
iron vessel to hold the sulphuric acid and 
salt-petre, with a stone head to it,*forme^ 
like that of an alembic. ,But when we 
consider the effects of sulphuric acid on 
the metal, it must he evident that the gas 
cannot be procored In a pure form when 
iron vessels ore used in the process. *It 
is therefore better to employ vessels of 
stope-vl^te to co.Dtnin the ingredients 
which are to he operated upon. Mr. 
Cooper proceeded to observe, that tlie 
apparatus before the audience worked 
very wcU with 4t)lbs. of snlt-petrey to 
which he generally added nhont 36 lbs. 
of oitpf x uHaL By applying bis band 
to the vessel containing these substances, 
he could ascertain the Completion of the 
Operation, ns il hceamc ool^ when there 
was no more acid distilling ovhir. The 
residuum is a sahstance known to many 
of the members, and is called sal nusuniy 
which, itiifulBe instances, is ladled out, c 
and in otlierii allowed to grow cold, 
when the vessel is inverted, an^'ftbe 
salt tumbles out in cakes. The small 
glass apparatus on the lecture-table 
its^vhich the process is now procecd- 


ingji 8fi.ll exemplify .th« of the 

op4miff^, ' and' the ^larger aencs of 
yeBsfds* i» only introduced for the ptu*. 
nhfe of shewidf more fully the manner 
In wli^ch hitnu.ucid is prepared for yari- 
Dus processes in the nrts^ The vapcurs 
l^eli were at ^s time distilUug over in 
the glass apparatus ^sesjied a slight 
onpige tinfi which theXecttirer observed, 
woUifi cimiige as the pt^ess proceeded. 

Other processes are adopted in ^ses 
where ^ is necessary to ohtuia ’nitric 
acid in a perf puru state for chemical 
e^Xperiomnts. Tiie apparatus for* eluci¬ 
dating th?se premesses had been previ¬ 
ously fitted up in the recess on the right 
of tiie Lecturer, which is usually closed 
with folding-doors corresponfling with 
those atthe opposite end of the platform, at 
which the President, the Lecturer, &c. 
enter the theatre. In one of the me- 
thods alluded to, the nitrate of potash is 
inclosed in a large vessel of green glass, 
and the sulphuric acid is carefully Intro¬ 
duced through a long tube, to avoid soil- 
ing the neck of the vessel. The heat of 
a sauid-hath is applied to the ingredieuts, 
and the gas and vapour isfdistilled into pro- 
per receivers. The other apparatus was of a 
moi^ economical description, the ingre¬ 
dients bellDg placed in a stone vessel, 
also heated by a sand-bath; the top of 
this vessel is luted dowm, and connected 
with a stone worm contained in another 
vessel, also of stone, through which the 
roeess of distillation is carried on as 
efore. l 

Nitric acid, out by the inanu- 

facturers, is very impure, being gene¬ 
rally contaminated %vith sulphuric acid, 
and very often with a considerable quan¬ 
tity of muriatic acid. To determine whe¬ 
ther nitric acid is sufficiently pure for 
• ohemical purposes, it milst he largely di. 
luted with distilled water; and if it ex¬ 
hibits a milky appearance oa adding to it 
n solutii^n of silver, the presence of mu- 
^riativ aci<.;:,jg indicated, which, by uniting 
with the oxitle of silver, forms an inso¬ 
luble milky precipitate. If, on the other 
diand, a similar appearauce results from 
the addition of any of the salts of barytes 
tolhe diluted nitric acid, it contains a por. 
tion of sulphuric acid. Mr.'iDooperappiied 
these tests to some nitric acid in the 
manner described, and it was proved to 
he free from sulphuric, but not^rom mu¬ 
riatic acid. 

It almost invariably occurs in the pre- 
parationof nitric aeid,th^^it containsa cep- 
siderable mixture of nitrous gas, by which 
its orange-colour is occasioned. It may, 
however, be purjfied by dislUlatien with 
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a portion of nifrf and ^ tali qf 
tilmr. Wluto ithc milpbttric'flhd twi^natic 
acids are got ^rid of^ the nitrotp gaa may 
be extricM^ed by exposing It to. a getittc 
.heat, or abmtt 212oFi^., tiie bent Of 
boiling water, . , . * 

To obtain very^por^,^J»S{ric tjudd^ per¬ 
fectly pare eryetaM’ err nitre must be 
selected, and care must be that tbe 
siitpbiiric acid is ajso free from immitity* 
Tha acid will then be on|y. contaminated 
. witli' nitrouif gar, which is. easily ab¬ 
stracted from it, luMhe gos.^ill fly iKff at 
the temperature of 213o, and j^re the 
acid in a pure state. , 

As the nitric ood, preyed for di'ffie- 
rent purposes in the arts, is always a 
mixture of the acid with certaia.deflliite 
quantities of water, it is of imppriance to 
the purchaser to know how to ascertain 
its strength. Water is much cheaper 
than the acid, and affords an inducement 
to the manufacturer to add rather too 
much of it. A method of exactly oscor. 
taining its strength is thereforejan object 
of consequence to the consumer, who 
oaght to hnpw tfle quality of thejxrticle 
he is purchasing. For instance, the kind 
of iiitrieaacid employed by brass-fmnd- 
ers, jiiid which is called Brass-founders' 
aquu-fortis, U generally rgry dilute; 
agd iu the operation called plbkintry the 
workman frequently finds the acid fail, 
from not being- sufficiently concentrated. 
It is mixed with substances which eom- 
iiiuiiicatc acidity to it, hut not the kipd 
of acidity which the brass-founder wants* 
It should, thcrerare,«he re-distillcd, as 
before directed, to purrfy it from sul. 
pliiiric and nniiiatic acid;,and by ob¬ 
serving how uiiieh marble u given quail' 
tity will dissolve, the exact strengih of 
the nitric acid may be ascertained. 

To water-gdders, w bo use a consider 
ruble quantity of this article, the aq^ie 
precaution is necesfary y and to a third 
class, via. Dyersy who employ it on a 
large scale,in making seluti^ of tin, itfs 
particularly important that they siiould 
know liovv much acid they are paying for. 

Mr. Cooper then remarked, tliat ^o 
shew these processes would occupy too 
nmch time, on the present occasion, 
partienlarlyf US they would be explained 
when he came to siieak of the pro¬ 
cesses in the arts and manufactures, lie 
should^ therefore, conclude, by observ¬ 
ing that, in his next lecture, Im should 
take into consideratiou tlte combinations 
of azote witit chlorine and iodine. 

*, s I . I ■ - 

Dr. BiaqfbiiCK then annotiueed to the 
Members jtliot, agreeable to the notice 


f iven, on tb|B preceding Friday, the 
iBaanr OP CiaccxATron vyojuid be 
Mened to the Metml^rt on the ’fouling 
Tuesday. Tbe^^^itles and Eeguldtions 
for eonduetiog it wopid }ffi> Irung up in 
the Eeading Boom, ibd b w^iriiteR Chta- 
legne. wbuQ bo laid ob th^ table, till 
pnnted C^i^ogups oouW be prcjmed fov 
■ the hlembers. The wortliy Pmi4ai>t 
added^.^m, a|thettumher qf MemWa 
now aiitmmted' to , IJ^OO, cousideruble 
difiIenUy mn{|t,arise in supplying the de¬ 
mand, if all the Members at once should 
wish to avail themselves of the opportu¬ 
nity., Every oadeavour would, however, 
be made to obviate nny inuouvenieoce 
that might occur, and to furnish them 
with tire books tbat tnight be applied 
for. 

Dr. Bibkbbck also stated tbat, in 
consequence of tbe great gratification 
experienced by ^eMembersat the First 
Amkivbssaby Dikkbk, it had been de- 
tennined thalotlic approaching Anniver¬ 
sary should be celebrated in a similar 
*tnanner, hy a Dinner, at tbe Crown and 
Anchor Tuvem, on Friday, the 2d of 
December next; for ,]which purpose, 
Tiekets, 6$. 6<f. eaGh,*mi{ght be obtained, 
c^her of the Secretary, or of any Mem¬ 
ber of the Committee of Management. 

This communication was received with 
loud acclamatious, and the crowded as¬ 
sembly theiMudjourned. 


Lrctitr* for nkxt Week. 
Friday, October 2Hlli, Mr. Cooper’s 
SixtlwLcetnre on Cbemistry. 


MAgitVIB OF W'ORCESTER’s &6T{I INVEK- 
Vioit. 

s ' . . . 

Sir,—-In reading the, Marquis of W«i- 
,oester'a Century of Inventions, 1 ob¬ 
served, ill the 56th Article, that a wheel 
was so contrived, with weights attached 
to it, that the descending weights would 
be perpetually further from the centie 
than the asceudiug ones. The Marquis 
states, that no sooner these weiglits pass 
the diameter line on one side, but they 
hang a foot foi'ther from the centre; and 
nj sooner pass the diameter line on the 
opposUo side, but they hang a foot nearer. 
He states, at the Conclusion, “ be pleased 
to judge of the consequence.” Now wa. 
might very naturally sup^e this to be a 
perpetual motion} hut if It am right in 
tlw! construction of the machine,, it is very 
fur fioiu bcitig one; for I find the wheel 
will travel much better without the 
weiglUb. - 



S MARQUI^OF WORCBSPtER’S 56TH INVENTION, 

The rtoddl I have »«« you, w*oj 1 wbb feorfitl I should set be wi. 

aDpea» to *»e,ito be the seme coetriyuiqe *® observe, J bare 

W the Mpt^uH of Worcester's j lorr w> ejerj *"y for the 

soraertbe sreijfbts pass the diameter Jine last twelve imiwtbs, to find otit if any 

on one side, but tney bahg' two inches thhig M^e the model I here eent'ydo has 
farther fr«to the eeatre j and no sooner been made bow^ and 1 cannot hear «f 
pass tbe diameter tine oa the opposite apy thing of tj^.hind, 
side, but tfiey hang,, ti^o tfiches ;'ftearer I am.yoW, respectfiilly, 

the centra,' ■ , ’ * , , ' ' ( i- W, Thomas. 

My motfVe for sending the oit^el to yon 7, Pi^ee'*~ttree/, Plgi^^/iiars-rvad, 
is, that, heiE^ an inmlferenl.dinuignts. 



[The model transmitted to us by Mr. 
Thomas Is made of tin, and the wheel 
roiisi&ts of two circular plates, about two 
inches apart, and coniieqted together by 
wires soldered to tbeif edges. It is sup¬ 
ported by two pilliirs, upon which its axis 
rests; and in the engraving, the side of 
the whetd ncj||. the spectator is supposed 
to be removeflj to shew its interior con¬ 
struction. Tiio axis of the wheel, in¬ 
stead of passing directly through its 
•entce at a, is bent at right angles on the 


in.side of caoliVf the circular plates, and, 
crossing between them at some distdnee 
frhm the centre, a new axis is formed at 
5. Round this axis, us a ceiitrc, eight 
weights are made to revolve by turning 
the whei'l, and therefore successively 
approach and recede from the reid centre 
(11 the course of their re-Volutiop- The 
weights, of which the ends are seen in 
the diagram, are in thc^farm of cylinders, 
and are connected by means f|^ wires with 
their centre at 6. At the ei^emitics of 
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thw cyliodriea) w^ig’bu ar« jhbs, wbieh 
move vn votchn but throbg;1i the eirebSar 
plateii, ai at h 2, 3, Mr,'Tbotimi*s 
model, tbongii i;a4«lf,4::oMtract^, Is.aa 
fD^nions attempt to etubelfy the dbeerip. 
tion given by tbe MArq^^ but eer- 
tainly eonaot admit tliaf'it Is ^^tbeeame ‘ 
contrivance.”—Eo.], 


COMBUSTION OF STEAll#. 

• ■ • • 

Tn the Editor of the Meehanici' ttegaier. 

Sir,—^As our exciiteat an® worthy 
President Im invitai the of 

your readers to the ii.cte mentiotted in 
his notice of Mr. Evans’s Steqm Fur¬ 
nace (Vol. II. page 258), I hive ven¬ 
tured to offer you my crude idfias on 
the subject, and T shall preface my ob¬ 
servations with one request, viz,, that 
should they (in tbe words of your 
modest and ingenious corresponaent, 
juvenile Philosopher,”) ** impress 
you with nfy ignorance,or arrogamce,” 
you willj^ as you doubtless have many 
others of equal value, commit them to 
the flames. On consideriogj the •sub¬ 
ject, the first question that? suggests 
itself is. Does the Steam act chemically 
or mechanically? In either way it 
does not apjiear to me to be very diffi¬ 
cult of explanation; should I be in 
enor, I shall be very happy do be cor¬ 
rected by any of yotif scientific readers. 
First, then, supposing its action to be 
chemical —We know, that in.tiie com¬ 
bustion of hydrogen, water is always 
produced by its union with the oxygen 
of the atmosphere; the fuel itself, there¬ 
fore (hydrogen and carbon), wi^ld 
produce* one poriion .of water, "ftie 
steam (oxygem and "hydrogen^ in pais- 
ing through the ignited cqriJbn, is de¬ 
composed; its oxygen, by a superior 
affinity (as in its decomposition by iron), 
is seized by tlie carbon; the hydrogbn 
becoming free, undei'goea combustion, 
being supplk'd by the atmosphere with 
oxygen, and thus, if the combustion 
be complete, would produce'the same 
quanli^ of water as was originally con¬ 
sumed, which, w'ith that produced bj| 
the fud itself, would account for the 
increase. But jt may be laid, there is 
no proof t^pit tnfi steam is actually de¬ 
composed. * This I admit; but know¬ 
ing thaylts decomposition is effected 


by iron at a tempefattire, 1 

<think it is fair to presume, jtfiat.mbon, 
in the state of ignitlott, wduldeffiiet it 
also; its Strong'itfifinUy for 'oxygen 
bdng wretl provw bjf'lhe powerftif in- 
fifnenniB it exerts in ^ wducticih of the 
meidHc,o)l!des. , 

Iq'the next place, sup^silig the 
aiet|<^ of tjhe sfeaia to be merely we- 
chgniodl, ih|^ iU i^l less difficulty in 
explaining tbe faids, both as to the in¬ 
creased temperature and qmntity of 
water'. The steam pass'Eg through the 
fuel, acts tfcs a bellows, by occasioning 
a sbrong®- cunqnt of air, and not being 
decomposed, tiie whole is of course 
again condensed, with the portion pro¬ 
duced by the combustion of the fuel. 
The case referred to by year correspon¬ 
dent “ A juvenile Philosopher,” is not 
at all anaiogou8,*and if he will allow 
me to refer him to the “Annales dc 
Chimie” for 0ecanber, ho will find that 
bis explanation of that phenomenon 
has been anticipated, and upon good 
grounds pronounced untenable. At a 
future time, witlr ynur permission, I 
w^l submit to your notice a few re¬ 
marks on this subject; at pn^sent, I 
fear, I have already trespassed too 
much. Yours, 

• Amicus. 


MOISTURE IN THE ATMOSPHERE. 


*To t/* F-ditor of the Mechanics' Register. 

Sir,—do not agree with your cor¬ 
respondent, (Vol. 11. page 413.) as to 
the cause of the lower bowl receiving 
jpost rain. The same assertion was 
made in a periodical some time back, 
and I then suggested to the Meteoro¬ 
logical Society, that the cause might 
probably be, “ the lovtcr hotel being 
less exposed to the toindt and there¬ 
fore receiving a greater number of 
drops; " for as the force of tlie w'ind 
will bej accelerated by tlie bowl orany 
ofiier obstacle, more of the drops v/ill 
bo carried past. the bowl, and tliis will 
iftit l>e compensated by more being 
brought to it, because the accelefation 
does not take place till they arrive over 
the bowl. I know very little of Meteor-* 
ology, but shemid like to see, througli 
your valuable pages, the opinions of 
others on the above subject.—I am, sir. 
Your obediait servant, 

S. £. .^H. 
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EN 6 US» GRAMMAR. 


AjrOLJtlSff IfiiAVHAR. 

Ta theilMtor qfthe MiclumUs$\Reg^^tT'. 

4farin^ no othel’ oppaH^pjly of 
ropljrtn^ to the , fpl,Ioi!fin|j;. letter but 
tlirougb the mediun Mine resppctu^e 
publieatum. j^oti .wm tnQob,o^lg-e rtie ny 
inserting: it, with i^marks tibore^ 
in the 

especmily M^tbey ^ntiun a Imon^^'Srlfiieh 
I am «nre 'ivul not ba. I^. (R 
two chuaes ot yoar rehde^ vijst., in'inler? 
and it%h painters, and ma^ meet the aye 
of the g-entlenmn who so kindly sent me 
his advioe per pa»t,lhoug:b ^ot post paid. 
1 have lately caused an, entahlatnrc to ^e 
placed over my school-room ihacrih'sd 
with these words, " J. Ravifoi.ns’s aca- 
DKittY,*’' and theindmoni the work was 
tinished, this communication made its 
appearance 

RBYKOLDS'* ACAPEMY.” 

Sir,—The entahlfiture of the front 
of your academy oug:ht to stand os above j 
the additional .i, is ag^ainsl^ rule of Eng:- 
lish Cirammar known to every school-hoy^ 
the error has prevented iny sending' my 
sou to you, which I was oii the ere of 
doing, and may, perhaps, have a similar 
effect on others. By this iiitiination 1 
prove myself, though a stranger, yet 
® “ Your friend, 

** Oct. 17, 1825. “ Birckr 

Now, sir, I think, my hoys would de¬ 
serve the biroh, (an instruofTent of torture 
which, by the bye, I never use,) if, after 
having been taught graihnaar for one 
month, they should make so gross ^blun¬ 
der as that which “ Birch” has commlttedt, 
ill his attempted correction ^ and, lest he 
should think I am building my arguments 
on my own authority, 1 will give the 
opinions of graOHnanans of known reputf 
in their support. It is a common error, 
among many, to omU the s after an apos- 
trephe, merely because die word ends ia 
A; a principle which, when brought into 
practice on all occasions, is os ilngramiua. 
tical as it is ridiculous. I have before 
me an example, of this kind, in an excel¬ 
lent little work, whose title runs thus:— 
“ Arliss’ Pocket Maganinethe very 
pronunciation of which ipiplies, that it 
IS a magaEiue .fiUfd for .a pecmtkr kind 
of pocket, viz., aif^rljss ppc.)^ 4 t 5 do y 6 ii 
knoWf Mr. Editor, of a pocket of that 
ktnd ? It is impoBsihle to dpderstand it 
as the name ot the pronrietor, printer, 
editor or puhlaber, 1 *hw is t^ne, among 
the many vimtions of a ride wh^h 
“every school-hoy knows,” and of wniich 
I could produce a host j—but I proceed 
to sImw cause why the s was not left out 


after yhe s^ostropbe. Ja Hurray's octavo 
Giammar, page IfO, Ohiervktibn 2d, is 
tHie fmlowing ;-^ln poetry, the additional 
it )sfremiea% omitted, hbi tbeapostrppbe 
rkainem in same tdanneir. oi in sub. 
Ktantkrcs oftfafplural ntimhef (indingias. 
iljs, “Tbe of Peliwr sdn.”. This 
seemis tiot HlowsiWe in prosm aS the 
fdHparing'r/^qpteoji/exainples will demon- 

‘ Phinehts^ 


room, 

—These mtsioefs were made <o tfte wit¬ 
ness' qkesthiis.** But in cnies^ which 
vTould giViTtoo much of the hlssingsonnd, 
or iucrehse the difficulty of pronunciation, 
tW omission taket place even in prose; 
as, “ for righteousness' sake,”—” For 
conscience’ sake.’e 

Lennie, whose Grammar has gone 
througb^iine editions, and possesses con- 
sidcr^ie merit, places this subject in a 
more ludicrous point of view, in liis notes 
Oil the seventh rule of Syntax, page 86, 
which I have here transcribed, as bearing 
more forcibly upon the subject. “ It lias 
lately hdcome common, when the nomina¬ 
tive case singular endssin s or ss, to fom 
the possessive by omittiiig the s alter the 
apostrophe; as, “ James’ book,’J—“ M iss’ 
shoes.” This is improper. Put tliesc 
phrases into questions, and then they 
will appwar ridiculous. “Is this hook 
James’?”—“ Are these shoes Miss*'?” 
Nor are they less ridiculous, without the 
interrogatory form j as, “ Tliis book is 
James',” &C. So, “ Is this academy 
Reynolds’ ?” “ .This academy is Rev- 
Holds’,” ftlias bricks and mortar, Roinnn 
cement, See. 

I cannot close my remarks, without 
paying my humble tribute to the mortis 
of Mr. W. G. Lewis’s English iTraiiinmr. 
I hare quoted Murray and Lennie, as 
being at present the most popular; but 1 
ant Wld to affirm, that Mr.Lewis’sGrain- 
mift is the only hot^ wortliy «f being 
called a ^Graiiimcr^f the English Lan¬ 
guage; a(:\d will, eventually, if men 
will but us^heir own judgmcntj'hecouic 
more popular than any other. In the 
86 th page, beginning at the eighth line, 
at% these words; ** It must be remarked, 
that 's, of the singular possessive noun, 
is uotcbmmonly added to nouns ending 
in ss, denoting a qmlUff ; thus we say, 

* for righteousness' sake not ‘ for 
righteousness's sake.' Bat we si^, *thti 
witness’s evidence;' the word Avitricss 
Wing the name.of the person.” Lastly, 
at the hottont'of the 143d page,"we read, 
**It is incorrect to 8115 %** William Garl- 
wright Lewis his hook.’ iP^onght to hr 

* William Cartwright Lewis’^ book,’ ’■* 



OUTLilfjeiS dF n 


If ti)<i wri^f of tlie aW^ tettitk, Iby 
signature'Iii6 has a4«<l% i8teD4e4 
party in>fr^'iBerilii^|he/‘hlr^ 
readers wHf'jli^fi;*.; for tbwa^ttifsf^o 


has oiost 


‘Apologl^i^'(a« 

Jtitrudio^ ;^siI#SO^,{^;Ph 
and yrishii^ y«ir ftegu^Tp may icmly ^ 
90 U)« axtihei, wh^ W pha*W trnfet 
it noy{/ really is, K r^icite loi* cban^feying 
usef&l knowledge, 1 beg fo li)l||dtiba 
fliyseTf—-Your well frishd^’ * 

Clmdwdl-atreety* J .JHEYHObUe. 
St, Jo^n-xtreet S 

Oct. 25, 1855. • ■ 

OUTLINES OF PHRBNOLodr. 

To the Editor of the Moehani&i*^egiater. 

Sir,—Dr. Spuaheim having tecently 
rusuined his lectures on the interesting 
subject of Plirenology, I beg to trans¬ 
mit to you an abstract of his illustra¬ 
tions of this ** comical science.” ^ 
protesses to be pleased that the preju- 
thces which formerly prevailed against 
his favounfe soience have greatly sub¬ 
sided—sbscience which few have heard 
meijtionod but in ridicule, though 1 
have no doubt, ere long, it fvill he ac¬ 
knowledged to be a system “ founded 
in nature," and having ** truth for its 
basis." 

Many people woiild begin by asking 
the utility of it. I would reply in the 
wortLs of Dr. Allen, ** what can be 
more important th^h the consideration, 
of man ?—of man as a being who is 
alone endowed with the high gifts of 
intellectual greatness?" -Phrenology, 
then, is the study of the most import¬ 
ant part of man—it i$ the knowl^e 
of bis consciousness, his passions^* hts 
feeling^ and his*mtellectual ptut, and 
of all studies it is*lhe most •important. 
The lecturesi, of which I 0va an ffb- 
stract, are ^ose which describe the in¬ 
dividual oi^ns, which there is no 
account in Dr. Allen’s lectures inseited 
in your first volume, so that any one, 
by furnishing himself vyjth a cast, may 
acquire a knowledge ctf them, 

Yoors, &c., 

^j/e. TvrO. 

X shall, in this paper, describe, the dk. 
gans Af Ainativeness, Phil^ogenitive- 
ness, IQbabitiiieaess, Adhesiveness, Coui- 
bativenessf Destl^nctivenesSfConstruetivc- 
»ess, AcqhVsitivcneiiB, ^nd Secretivttaess, 


1. A]fAtTirsi(MC~^h?B arg is si- 
tiniied betwaCR the aarii. 4r> ,^ildrea k 
Is very iittks’ devetdjj^, this part wf 
thei headi Witt ^ id tb^, but 

if. iadreases in sizis |saga Inereases. 
The l%eUq|s to WhHli']il^ part g^rm 
km arf ai^h las are usually aseribea to 

in^eade bf csipyo. 

rqii.O|aWi^mvi^ai!ss.---N<UairiB 
has^lrea q peeutiwr AwHqg to take care 
cf the ^ff8pi|ag„ Sokaie ssiy paretfts taka 
du’e \af <tbietr*Wimh»g frCin a sense af 
duty} but does ’ taU cause endst in ani¬ 
mals? €ertauily riot. The Tdiaales of 
BOtne adunals wiU die to'prpteet their 
yonngt yr&pi ma1|e cares nothing 
about tbetn;: hor is this feeling alike in 
all animals, as some will take but little 
care of their youn^j and if we consider 
our own species, it wiH he foundj tliat 
the mother takes more care of the off- 
spring than the i^tber. Now, if we ex¬ 
amine this organ, «e abatl find it more 
developed in ^males, and in those animals 
which tske great oare of their young, 
than in men, or those animals which take 
little: and, We shall always find that in 
nations, in sexes, and ia individuals, the 
strength of this feeing is in an exact 
rafio to the degree of developetnent in 
this part. % 

8. Inhabitivensbs.—I t is found that 
some individuals are much attacJied to 
their home, dheir native place; and such 
people bare this portion of the brain 
more developed than others. Some are 
miserable if they cannot return home; 
and others cannot conceive how^ny per- 
• son can like to go from home. With re¬ 
spect to animals, it is found that some 
choose the plains, some very higli moun¬ 
tains ; some birds ohodse'the trees, some 
cthe rocks or gfround. We thus see there 
is a disposition which induces them to 
live in certain situationi. The hen likes 
to live on dry land, the duck'in water; 
and' if we examine them, we shall find 
great differeace in the organization. 

4. ADHsaivsNBSs.—^It is « power 
which has hitherto been considered to 
fundamental; it is that manifestation or 
power wfaicb brings together, so as to 
constitute society. A modification of ibis 
feeling gives rise to fHendUbip- 
* 5. ConfbATlVairGsa.-'-Some species of 

animals are more disposed to fight than 
others, and somp individuals of the saiqc 
species, than athers. People of great 
courage iu« always broad in this part of 
the head: the same with horses; if they 
have great breadth between the ears, 
they will be found always to possess 
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<* ADULTERATION OF SUGAR, 


Iffeater ]>i>i-«OD!tI ooumee than those 
tvhich narro^jr • so t|iat ,'it is ^ 
certain that them is a distiiicti'Or^aniaa-* 
tion jhrtbis powe,r. 

fl. DESTBOCTIVBIHtnS.-^—-It « ] 6 *imd 
that the feeling, or iatf|in 8 Ution,to.destroy 
aniipnls is A«re actsv^ in thopE\^ indivj.' 
duals who are ^rnadlust above,4^4,a|4t<i|n,. 
below tlje ear i this is ohiiweatfoa—|t is, 
a fact^' and tha^ is what Phreat^ngy, is 
founded trpo^ tf lye ei^us^ne tlie,beads 
of murderers, we shall, find the organi> 
zatipn in this part very large. But this 
organ U not given to destroy otliec men, 
luit to kit} aiiiniRla, which pda'er is he* 
cessary; but we dbserve, unfortunateij, 
that this foeting, notwithstanding the in¬ 
fluence of education, and the cultivation 
of the higher faculties, does break oirt 
and overpower them. Marbivorons ani¬ 
mals have the brain small above and be¬ 
hind the ear. Carnivorous niiinials, on 
the oantrary, we shall find, liave the 
greatest quantity sitnated^ust above the 
c&r • M 

There are some persons who have h 
great aversion to kill; if their existence 
depended on their destroying animals 
they would die. We find, also, persons 
who are quite ready for destviictio^i j 
they kill any thing tlyat is required, in 
ainiuiito, and have not the least aversion 
to do so. If we speak of an organ of 
destructiveness, we speak ^nerelp of a 
pm ticular powerj but not of its applica¬ 
tion * not that a man shall commit mur¬ 
der, because the organ of destructiveness 
is fall ; for we must remember, iu innn, 
there is a combination of higher powers ‘ 
happily blended with the lower propen¬ 
sities, and this combination exercises a 
tnutital influence on each class. 

I>r. Spiirzheim describes Secretivenesa 
after Destructiveness, but the organs of 
Conatriictiveness and Acquisitiveiim, 
are generally taken before it; we will, 
ther^ore, describe 

7. CojrsTnocTivENass.—-This organ 
is situated behind and above the outward 
angle of the eye. Among mankind wo 
observe a disposition in build : children 
frequently shcwa^rticttlar taleht for the 
mechanical arts, oifld they Invent ma¬ 
chines. If we examine the Itead of such,, 
wo observe t''at it is large just behind 
the outrvard angle of the eye. ’From the 
many observations made, the vitliation of ‘ 
this organ majj; be considered .certain. 
Wc observe in -persons, who possess this 
organ very large, a power of constnic- 
tion ; but whether that person will be 
an artizan, a painter, or an architert, is 
another thing: we must not confound 
the p!^^ with its application. 


A<»tHSiTlvEitEss.-iMlt is t\nl power 
wl^lch giv«)S the desire' of dcqitiring or 
onfkectlng^. If iy miieh deVOloped in’ prr- 
soffip Wbitr hatvj a pVopensSty th steal; 
tbdligh it'ls-’^t to be nnderstobd, that 
every Wi^ whb has Ibis part' hirge,' is'a 
’tb^ilf. ' Itiis nbi « pecttHaS‘''p(wer for 
Mteatingybut wc obsyrve lbn8mdeh,^th'at 
persons V!no fire vdry active in that way, 
and'vwho shew a -gyeat iiropensity to, 
atealyhave'lhici'pnrt Targe, out wo jlo riot 
say that every one who has this part 
large sbaibbed tliief. In individmils 
who heye, in an honest munner'i trie<l 
to acqiiini riches, we see this part much 
developed. It is a power which is ahso- 
lute'ly necessary Inexistence, os it gives 
the propensity of‘wishing to get. 

9. SbcbktiVkwess.—A mong the rliflr- 
rent characters found in society, tlu'ie. is 
one distinguished by the name of run nins . 
If we look to the configuratiun of the 
head of such a character, wc shall find it 
broad above the ear, above the org.iii of 
desti-nctiveness. 

These are the seve^il ])owers eallgd 
Propensities. In my nest jrapei I sliall 
describe other feelings, which certainly 
have claims to bo considered niort; tiinu 
mere^ propensities, and they aie called 
SentimentL 

O 


AnULTEMATIDN OF St'OAK. 


To thcJidilor of the'Mechanics' Register, 

Sir,— If^be following obscrvatioii*t aie 
tlioiight worth inset.ing, I sliall be glad 
to see them in the pages of the Mechanics' 
Register. 

The inconsistimcy of the statements 
recently made in flie newspn|irr 6 lospeet- 
ing the adultcrutinn of sugar, is eiiffi- 
cieptly apparent to persons ucipminted 
witp Chemistry; hut to those who are 
not, a few remarks on<lbG subject may be 
acceptable# ® 

'Good mof^t sugar, free from adulter¬ 
ation, mixed with one-sixth of its weight 
of salt, becomes very deliquescent and 
nngfleous to the taste; indeed, the sac¬ 
charine or sweet taste amns lo^, and,Hie 
mixture assumes a dark ci^our. TIte 
same sugar, mixed with onc-sixteenth or 
orie-tweniieth of its weight of salt, be¬ 
comes very damp, and the taste is so 
powerfully saline, that the sweetuess'ls 
ekitirely lost or destroyed. This quantity 
(about fi percent,) 1 fully belidV'e may 
be produced from the ennf, ’tf groWn in 
the salt marshes, as statlid. Crass grown 
in, our own marshes, is very diflVrent 
from that which is grown on meadow 
land; and many chciiiical workfi contain 



QUERIES. 




nccounts of various sulntances which 
plants are eapab^ of 
applied to their, roots.. ' 

.Although a. gteat outcrp has .hern 
mjsed| nosatififai^rptestliMAeMit.g'iv'eo 
tof detect the ,follt,(tCppy) iAongw.' The 
urost d«j!t;ateto dksdtfo a 
poitioH of the sitspepitad s«%ei\i8' i 
warat wAteti oadppd '^ iS' a drop, of 
solution of. ^‘itrote A 4oase 

heavy, precipitate ,v^Ul be iaintediatelp: 
forineH, if there is 0a.sia(||leBl,, Qoanlity. 
of aaif present. ,, . • . 

« I am,aiir, Ac. S', 
Exmouth^street. , Left tUNn. 

P. S.—Excuse the illegihili^' <rf the 
writing, ns.I have lost the use of tny 
fiifkt Aond.tUes© three j^enra. 


CHEAP>AI.ABl?]f. 

Sir.'^Through/'^. m^dhttn. of ypur 
valunhtc'fte^i^or. wivih. pablieity to 

be given to the following liltle d,ra#1ag’y 
whieh yepieseiits and'lii^rAv^ alalrani; 
it# tfea«4ihcffii¥b is‘w bi^plhj^as' to need 
If htite ,l3»BiinAd ,the 
oiib*ipf‘pafeo’i^‘’'!’fyhl^ t.^ of your jRi^ja-^ 
tar, and cannot jhd ,di^e,to. 

go fei* arty't^etfit!' hi^tober df hours,' as ' 
meatioAlS, wh%h f^alt, you wifl per- 
cei'?e rosined in th^ ehcfosetll, bjf'tnov. 
iwg the bit of froa, uei^r or further 
front the weight, ft. liid h^itoer «.ls to ft, 
the nuicker‘urill the atantin strike.; ’ 

'' ' ’ ■ i’am, ktt , ■ 

Z. 



QUERIES. 

No. • 

VKAST. 

Sir,—If, 'through the medium of your 
vnliifihlf Register, joii, or any of your 
eoi respoiidciits, cuu girC iiirornialion on 
the subject of Yeast, used by the liakers 
of the iiietropdlis, Isballbe much obliged. ^ 
1 wish to know if all the yeast used ih 
London is* supplie<Lby the brewers 8 f 
boor; and, if not, new it is pyoeiircd ? 
If there are such persons as makers oh 
yeast, besides the brewers of beer, I 
wish to know from what ingredient it is 
made, and bow tpadet Full information 
on tbese'questions will very much oblige* 
your humble servant, 

Camherwellf ^ H. C. 

No. 3. 

Qua apy of your scientific readers in. 
form me of the most probable cause of the i 
bloom whbb is seea on grapes, jdutas, 
and some other' f^t. 

^ • , CALVlIf. 

Islington^ 


No, 3. , 

Sm,—If any of your ingenious contri¬ 
butors qjill explain tbc inctHmi of dying 
laid leather with shndea of light blue and 
lilitc, aud black, be will oblige 
Your's, Ac. 

G. 

E^rovgh. 

No. 4. 

Haying a large garden, which is com¬ 
pletely overrun with the Watcr.D»Mjk, 
which almost appears to grow the fiister 
for being removed, I wish to know how 
to prevent its growth 5 and sbmjld feel 
.much obliged to any of your kind bo- 
tauical correspondents, if they would do 
me the favour to send an' answer, as 
early as possible, as I want to use tlm 
garden for doiuestic parpbeas. 1 should 
^so be glad to kupw how to remove* the 
spiders mid eapwiga,, which abound in 
f tne satpa garAuB* ”>■' 

W. H. Oewhukst. 
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' jinfiULS. 


i^bAMWry 'ISMr 

jftflAeW? 


Wfiat rs; tl 


Kxnjhii. 


Ajf^EllS TO QirimiES. 


of the wiU be dieiijpited 
' Aj^ C(»^ the iimnediato 


ia ^ihe ^ aci^^ed » 

yet bi|0 uj^ ’vtfiter, from 

thetjtoe iatueid a$ water,to « 
very a^t teQ<3eQcy tb cnmitact ci^orio 
d^owardif tite bottom of the Jtettle 


Off^Yf No, 101, VqI. H. Page 382. 

wsAT OE tbA notion «e a T«A-XBT1*I.B. 

Your C^irespomlent, R, H., asltethe 
reartcm why tlie bottom a tea-kettle, 
on the outside, feels almost oold when 
immediately tedceu ofif the fire i but m a 
few seconds it is increased in heat ? 

It is a law of nature that Uie chemical 
affinity of bodies for< caloric is one of 
the weakest of all the affinities at pre¬ 
sent understood, and thfit heated sub¬ 
stances should part with a portion of 
their free, or uncombined Caloric to the 
surroundmg bodies whidi are at a 
lower tempcratuio, til) the whole be¬ 
come of an equal degree of heat. 
ply this axiom to your correspondmt's 
question, and it will solve the difficulty. 

The tea-kettle behtg placed upon the 
fire, will attract a portion free caloric 
from it; and if the kettle be empty and 
tlie fire brisk, the bottom will soon be¬ 
come red hot, because there is nj;^ sub¬ 
stance eunsoundmg it sufficiently con.^ 
tiguous to deprive it of the caloric 
it lias acquired, and the neighbouring 
atmosphere is already in a state of 
highly increased tem^rature. But if 
the kettle be filled with water before 
placing on the that effect will 
not take place; bedause the water, as it 
heats, gradually deprives the bottom of 
the kettle of tne free caloric whidi it 
attracts from the fire, the water in the 
lower part of the vessel becommg hot 
first, rises upweuds mid makes room for 
fredi particles of thefioid, in their tarn, 
to unoibe the calorie than the bottom 
of the kettle 

W hen, at last; the whole of the water 
.boils, and no longer inerteae of heal 
being admitted, the remainder of the 
caloric, as it is formed, becomes con* 
verted into steam—continue the boiling 
as long as you wiU, no increase of heat 
will be produced} but, in time, the 


feels Hardly warm: but; when the 
water has teased id boil fbr a ^vr se¬ 
conds,* and a Buffictet quantity of 
steam no\ being genoifeted to carry off 
its ealoric, it faccording to the general 
law of nature wkich I have stated in 
the outset) parts with a great portion of 
it to the tea-kettle, as tham is no other 
medium, excepting the atmospberc, by 
which it can free itself; and as the at¬ 
mosphere in a nearly close vessel can¬ 
not attract heat in a very considerable 
degpree, 'of course the kettle will then, 
to the touch, tee! hott* 

' , ’Lutheb. 

Islington. _ , 

Query 104, Vol. 11. Page 380. 

COMBUiYiON WITHOUT OXYGEN. 

Until of late years, it has always 
been consideied, that the presence of 
oxygen gas was absolutely necessary 
to combustion, not as being a com¬ 
bustible body in itself^ but as being a 
supporter of rowtf and without 

the intervention of which, ignition 
could not be produced. Further ex¬ 
periments have more clearly elucidated 
this subject, and have discovered that, 
instead of one, there am at present 
three simple suistances which support 
combustion, oxygen gas, iodine and 
chlorine gas, to which number, some 
(Shemists ^ave addt^ Udorine, m the 
base of fluoric acid} but it is not, by 
any mms, generally admitted, 

^ if a jar be filled with chlorine gas, 
and zinc or tin filings be introduced 
into it, they bum roontaoeouidy, and 
win form a compound call^ a chloride. 
—Suspend a piece ofisolid phosphorus 
in the vapour of iodine, and it will 
bum fieely, and give out heat*wtt!hout 
*the interposition of any oxygen what¬ 
ever, and die compoimd formed is 
call^ an iodj^. u ° 

The nature of combustibn, however, 
is not very well ui^derstood: it appears 
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tp . be A double d^ompcm'iion, buichc* 
idi^Ter ja their accouato of t^a 
nfmiuer iafvUch it i8.p!ro4uoed. FroUi 
this short accousi it «dU appear, that as 
a gmeral rule, oxyaeu gas is ueceasary 
fbr supporting omuooslton, hut i^hjcct 
to the two exceptions, which J have 
mentioned, and therefore it is (piite 
cliear, that comhostion ^:a|piot tali^ 

? lace in. a vacuum. , « 

iiingicni. ^ Lutheb. 

« Vol. U. I>atge.j|04» 

OASls OBHBUaTSD BY VEOETSStSS. 

Your Correspoodent ElbctCic, bat 
Bot written very iuteiligibly in the first 
part, of hip oouiipunication on this sah*. 
jett j but he ultimately, apd very clearly, 
pnts these four (|[ue8tioDS, riz., 1st. 

Wb&t gas do vegetables generate dur¬ 
ing germination and vegetation?” 2d. 

Do vegetables in these, or in either 
state, tend to improve or to deteriorate 
th«t atmosphere?” 3d. ‘*Do not vege¬ 
tables improve the atmosphere, dm itig the 
dnj', by absorbing carbonic acid gas, 
and giving oxygen j and deteriorutw it at 
night, by absorning oxygen, and giving 
out rai'bofitc acid?” 4th. **Are there 
II i tm e eiasies of plants, one given oxj^en, 
and anotber carbonie acid?” «fc. 

4 shall answer these questions; and, 
by your leave, Mr. Editor, subjoin a few 
additional remarba. 

To the first part of bis 1st Query, I 
answer; Vegetables during their gtrmi- 
natiotty absorb oxygen; indeedfthnt pro¬ 
cess cannot be earrifd on without this 
gas: for in BO gas, or mixture Of gases, 
oxygen not being present, will seeds of 
any desoriptioh germittatO; and they 
give out at tbis tihie of germination a 
small portion of carbonir a^dga». 

To tbe second part of the saino Query* 
I answer,^ in the w<wds 1 formerly dM, 
page 127 of Vol, ll.fVi*. Vegetables 

during their growtS. (or vj^etation)^ 
Qhtori esatbonio noiii wbiob is formed 
in nature by combustion, rospii^tion, fer¬ 
mentation, 4(0., aad,^oy gonerqte.oxy. 
gen gas.*’ • 

Hh 3d Qbery he has in tbe. note to 
bis oaminraniga^oa. in a groat measure 
onswerstf biMse(/', to whicn I beg to add, 
that ..vegetables during their geimination 
absorbitig, as already stated, oXygen, 
aud fisiming carbonic acid gas, muat to 
tbe extent of tbeic action deteriorate tbe 
air j but v^get^lcB in growing, absorb¬ 
ing carbonic if*wl,gas, and supplying 
oxygen to tb«air, must improve it mdle- 
rialTy. 


Ifow the »ixj» ^ thfti germinating bo- 
dies in native iltogeldiei: umgsl- 
ficoat comparad tfA sixe .of tim 
vegetating ones, ttie final resultoof ger- 
mintttimi and vegetatton «ef off against 
each other, must be jp ^our of tbeir 
vastly improving ^e stale of^lMi^ir.?* 
tor an answer to' the 3a. I 

refer him to Me own note; WbOtw-b^ in 
my opinion, Satiafactarily answer* Ms* 
self^ ne^tng nothing therefore from mO. 

To Ms 4itib Q»»0«Y'4 answer^ there are 
not two such clamts of Monts as be 
names. 

|. know not of a single instance where 
a Tcgetating .plant absorbs oxygen, and 
gives oUt carbonic acid gas by day ; or 
at least w/tm exposed to the light ef dag g 
but tbe very contrary. 

addenda. 

Nature instructs ns in no mode she Has 
of ridding the universe of tbe vast quan¬ 
tities of carbonic mcid gas formed in it, 
but by vegetation. 

It is not nfbecfiary that vegetables 
s^joidd possess oxygen, to give it out to 
the atmosphere, an error I lately found a 
friend had fallen into in reading an ex¬ 
cellent work on tbe subject. 

No; the carbonic acid gas being de- 
coitfp^ed, gives embon to tbe plant, and 
oxygen to tbe air. * 

Leaves stripped from a tree (1 believe 
Sir If. Davy states), will supply.oxygen 
for a considei^le time, iu tbe same man¬ 
ner plants do. 

Azote is found in some plants; but 1 
know of none giving pbospborns ('phos~ 
gkarmed hydrogenJy aastat^by ” Elec¬ 
tric.’* * F. C. 

Qdebt 1 ^0. 87, Vol. II. Pagb 302. 

BYFECYS or VEGETATION ON JTJSp.ATS* 
PjBSEB. 

If pfants absorb carbonic acid gns 
aBd give out oxygen, which is essential 
to health and li^, bow ul it that large 
cities, where bat very few plants grow, 
are n<d very unhealthy.”' 

It M foond that gases lying in oontaet, 
wlmteyer may be their relative spemfio 
gravity, attract each other, and combine 
intimately; pot lying on the aarface oF 
each other, as oil or red. Wise would on 
WAter, &c. 

Now carbonic ncid^W being evdiYed 
in respiration, combj|ttfon, fermentation, 

. &c., mixes intiin^ely >''>*b tbp surround- * 
’ ing air, and wonld nllimately render it 
insalubrious. Btit this surrounding ai^ 
being, even at tbe calmest'periods, in 
constant circulation, it is carried from 
cities 1.Q the country, and its place is sap- 
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i t(ir frAitt tlie ^^ntrjr, whieli 

be#n dri^eq )U^fad.wfekh 


, t)i« GiUnbagfc of oommmc, is derived 
f«0|q same |&fnus m tie! 

<i\z.'im Gurmids Ctmbogia. 

,. 0KPT.POB0 

MECHA.mOs’ INSTITUTION. 


'JS.»i:H»»ecesa^y fwltoary arraDge- 
, never be feit in ^citleSj'rtSce''' .tt^nts baieiog been made, by a com- 

at atl toecessary they-tebbaW^ba gostlemeii, for the pitrpose 

fahiM oq the spot where the tqrrboqie of establishing a TMljECHANlCjS’. jNSTi- 
ocid^j^iiAf^erated, / . , II, yuTioM «i,t JDefdford, a ouMiferous 

'■'"•■, *' ■"' 'J-meejtmg'df Mi^miics was. .hteM, on 

Qcbrv, No. 09, Vol. II. Page ^55. 'T[’uc^aw evening, the iSth insteent, at 
CHEAP BLBOTAICAI- MACJttiNriB. - • ^ , tMi Rotisan Earfc, in tliat populous 
^ really aseful electrical machine, t^wn. The chair was taken, at eight 
with,n the compqp* of any inaq s pocket, ^ OpNT«O»OlWt<»0m, 

consented 

wSS^fjIconveakqtJial^erfaW tt‘B President 

three onwiii^T Of a» i»«b thick, and BiftKUECK soon aft^wardsen^ea the 
mounts,'^lllltespectt like a plate elec- room, and was receiv^ With every, 
trieal the' wheel be yv®h demonstration of cordial , 

roated'i wrtji cemtnon seal- The Chairman, in an ■elegant 's^li^^, 

iiig ruliber of „thicfc eirpatiattsd on the j4yattlii^H' of Itt#- 


iiig w«*,"ahdpi^viw a ruliiber of „thicfc eirpatiattsd on the. afyaitts^H' pf 1H#- 
flanneTW salt'wofelten cloUv lierfi^ly ' chanics’InstitationK'^*^ 


tirejy ^ith tin foil, denoted HH>>y ’«wc^.ope^»iQe,ga«^^w^v 
wine hUtle 4ar a stand, wiiti a pinee of Severw donatii^S w^ ^^H^lpnced^ 
brass wr^^p^M 4hrm)gh the ctid apd a^ad the TrQC^wgb PT-^^llie^n^j 
bent at'the:pdtd*di *b-ns to cHme''ne4r%";yjWhieh'werfet cppdpcte® 
in eontaoi;,w.ldiii.*l»« .coaied .wht®l i . '«cMl(«fi'|i^oSt. unapimity,, wem »»%*0 
other anothel'p1^*^'aB.,j©tpeetati,bii, 


will 


qr »W! 




, ' i' 5 

i,|sr^i»sur 

lilrHbiB ate 


tiite fcr #d§AjiPi |^,'*sny','he»bMd#«ftV . 

of the heck wrffi 
puttuig in 
shahrug.-it. 




what deak 


hides/' b^c/'thf' ‘»‘‘ts^>^|wy^be 
eoated^^tk,tifi<<foi¥%'^||^ lUdM^sS^Ul - 

^ nW’kk.'.'&nibfttiA 


a rwrk ii^lo il^W lii^tt^ 

M ir«; ^^IklioV 
cork tiU'itrCi^Uo^^PiP 
N. E.. 

madd',ik^e ■■ 

V'' 'V /fTr'KilP 

Spa fields 


S^T.; ^ nkf 

'* Wl®’ , dym, ^ 




. ' t' K, . 4 ' ’ 




,i«f, T«s,:iai!g|!isry . 

*0 (Htosidai 

. 'owinisift'_ 




I be'' 


■TWff jASjirboSTA'M,, 7%SV' , ,>>>B#TSr<d,}ef onr'CawtH^S«disnt|,'/..y®i»^ 
The Tonrt^bnve beta 

^out the'sj^’irfijk sntsll spangd|' itdNpsdeS; i^^jimsihstaai^s^'iwfll; -IW 
a yellow ipom fl•.^:lts,'TO^Wtot,,ria4■i^P^^1lBU>lH.'a^ia._^e^•«el»n^knJ^^^^^ 
'wetweather,wl|ichMiiL'parietyof Gamboge: '“others wtll he 'ihttoda'ced as soon as possible 


Pj-lnlcdjby R. G. Guji,Niti.i. and Co. Crowa Court, Fleet Street^. 



THE LONDON 

MECHANICS* REGISTER<^ 


■ . ■ *%Wher» hu Ctnqamcnis such a mart, 

8» rich, BO throi^tedi ad drained, and ao auppltM 
'* ^8 Loadw i—opulent, mlargod, and atlll 
** IncraaalUK EOliPON 1" ••CoweKit. 


No Saturday: November 5, 1825. [Price zd. 


A PLAN FOR A ^‘UNNEL UNDER THE THAMES. 








































18 MR. I.ECtUftiS ON CHRMISTRY, 


M«, 3WtW«UR^T’B PMN ,! 
FOR A TUN’Jf& UNDER THE''t 1 lA|ll^. 

To the Editor <*f Ike Jlfiec&MMc*’ Eegiettr. 

SjR,-wiinclQsed is a drawing of a 
plan of building R tunnel ■under the 
Thames, or any ofhfiT riv®, which, 
according to itoy idea, is far preferable 
to the one now ouilding at Rolherhithe. 
My plan is as follows:— 
list a certain and sufficient number 
of >jales be driven into the bed of the 
ri!^, which must be excavated to a 
sirflici^nt depdi to allow room for the 
intended tunnel. The water is to be 
pumped out by a steam-engine, and 
the built in a manner similar to 
that adophxl for building a bridge. As 
it is ccwnpleted, the earth that is dug 
outwUl assist in forwung the bed of 
the river, and will also strengthen the 
arch. The tunnel ought to be con¬ 
structed of stone, well clamped wi^i 
iron-bars, for strength and durability. 
The approaches should be built upon 
an inclined plane, and not upon the 
plan of the Thames’ tunnel, whjch, 
from the drawing the plan I hdve 
seen, does not appear to me as if it 
would answer the intended purpose. 
The front, I would recwnmend to be 
buih of stone, similar to the drawing, 
not only as tieing more ornamental, 
but posMfS^ng greater strength, as the 
urchRs are to pe supported upon*piflar§. 
of ilm Corinthian order, either of iron 
orstoW. In tact, Ijitfreahould be pil¬ 
lars on c^i side of the tunfiel, at pro- 

{ler d^teRpa-ihroe^h^t, whoje 
en^. 

la carrying this pfea «to effect, the 
navigation of the river would not be 
more obstructed tfum it is at present, 
by tfae iiies Mid macbinery of the New 
London' Bridge. The, advantages of 
this plan are, that all danger of quick¬ 
sands, &c,; falling m is avoided, and 
that all the expulsive machinery now: 
in use wouid not be wanted.' I hay^' 
shewn the plan to several friend, 
amd^ whom are three scientiiSc gen- 
.tlemen, who are now gone to Mewco, 
in the service of ow of the new Min¬ 
ing Companies, asR their approhahoa 
having induced ,me to transmit the 
<irandng!.(t) ;.yQ%;|f.yDu think it.woEdx 


ins^%>n in your excellent work, , you 

'dfeddient serv^ 

' B(eNBY WM. DRWHURSt. 
26, PrrWe’^ Jlaatf, 

Kensington Cross. . / 

_--.--.A. ■_ ..■■ 
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C MR. COOPBB’s ' > 

VIFTHfI.BCtUa»ON OHSMISTHV. 


KirRO-MUBlATlC ACID—ITS ACTIOS OS 
GOI,D AND PI-ATINCM—COMPOCKDS OF 
AJ50TB, WITH CHLORINE ASH IODISE— 
CHEORIDB OF AZOTE—IODIDE OF AZ0T8 
—THBIB DETOSATTNO PBOPEBTpiB— 
PHCS8INK, OB CYASOOES—MANUFAC- 
TliRB OF PBDS8IAN BLOK—ITS DBCOSt-* 
POSITION BY RED OXIDE OF HERCyRy, 


•FRIDAY, OCTOBER 28tH. 


PwEviors to tlie c^niencement of 
Mr. Cooper’s lecture, this evening, the 
attention of the members, as they entered 
llie Theatre, was attracted by the 
ing curiviB remarks, wbich occupied a 
conspicuous station on the large diagrlim 
frame: — 

** It has been demonstrated, that dve 
volumes of oxygen, and two of aisote, eoa- 
stitiitc nitric acid. It is equally demon¬ 
strable tlftit, as we have now HJOO nrem-; 
bersj if each contrfhute only one vUEOurB 
nf printed paper, and 0m nf good vrUi, 
the product will constitute »it inydliilabfe 
addition of IfiOO hooks to oea ufaRARV 
of Refebekce and A 

HlNTll! 

* -This placard, we understand,' orifiv- 
naied in a si^geMiati made by a hijgny 
respectable lVleml«!|*^',tbc Contmittee } 

' |nd ocrtaVly,a moTa’iipsetu&l method of 
.conveying ‘<o to, the Members, 

could not - hayf boon devked.' W« hope 
it will have the Intended'eS^, v:. 
c Mt. CnoFE8,ac(mp>pR«l,ie4byi>ri^iBE- 
becR and seveiil of % of 

Managers, entered tbeiTbo^^-iof’the 
nsaal hottr,«nd observed W be^W* 
in his Islt lecture, jli^trotod ilkv 
ties tmd mBBnfftist»re"of' aiirle he. 
^should BOW treat of ite ooiijbiBBth^ 
with mwriotfe oc^ the resist of wbii^.< 

, is a eompound qf apeseu3i|} kind, tilM«' 
m'tro-tnun'otic'' ueid. .‘ 

this compound is its ■'iOtwk' 





JJjiW 




rtW ^a»,,filmed at.t^lBW 

waViat^ acids;''TWa.i^jajapwa.ni^ 


-We*^a :«tod 

Vll .... . Jk .w* • ' . . 


ma 

'Stdtcf W 

. a*ty oa ’'jj;^l4l' .Miti ’’if !b«f • are 

aeciisBary to 
cmnpaimd 


A 4b<i^t i^aa dissolve tfdmpmnds 


-jfold^ 4 Ib'tr^uA^'d ‘b-ia a 

fitfftlyWl C!«»i*p here 
rprodiiae4 A (tavtW uf ^otdrleaf, whjch he 
'first ImmeriiiCd iu nitric aejd and mnriajtjc, 
acT4, 80 {$AratetyyVhen no effect whaitever 
wa* pranced on the'metal., He then 
forthAd 4l^^~*anrjdtic aitsd by mijtlng: the 
fihlds,'and,' npoh introdocing' the 
gold leayidto the new compouud} an im¬ 
mediate tdiAuiipal Actidti ensued, and the 
ID a few moments, entirely disap¬ 
peared; The reason of this is, that as 
soon A^'the two atids come in contact, a 



, propowifeSj.bAtlf is'jfee 
with th^.rest of thdoje^ 
with, piber, AnbtrtAneesV 
ever, .be that tlm ;ch 

azote is, one of the toost vicdewt d 

known in H‘e science,.of dhi^, 
m)s4y, as it can scercely be brought,,t»to':' 
contact wHb any of the ComhustUdo.bo*., 
dies without exploding. In cooset^uence 
of the great violciice,as well as the fswi*. 
Kty with which it detonates, e^ttreme . 
caution is necessary in operating with it, 
for it has been Ireown to explpdo’by ' 
merely coming in contact with a pldce ^ 
deal. .. '■ ‘ ' i"‘ 

Tlie Leetuver here, took a jpCBrttele of 
this terrific compoi^d from,one of the 
vessels before him, and let 4 fall on a 
piece of deal. did not detonate in tliia 


considlinble evolution of chlorine ensues; insmnee 1 hut, upon repeating the expe- 
the oxygen of the nitric acid abstracting liiiient after moistening the picceof wood 
the ■ftyoVogera from ^ the muriatic acid, with olive oil, the compound instantly 
while its chlorine is set at liberty. The exploded with a vivid flash, though with¬ 
out much violence, owiiifr to the minute¬ 
ness »f the drop which the Lecti{rer had 
shaken upon it. lly ohservod, that in 
performing experiments with this com. 
pound, be was apt to feel rather nernoar, 
fur he had oiH'.e«rxperieneed a severe io- 


iberty. 

action of lh% acids upon each otlier, and 
u pon the gold, is therefore solely altri- 
liui'dhJc to the liberation of tiiie ckto~ 
rine. • 

iCnitro-mnriafic acid is kept for some 
time, it loses its property of forming a 
solution of “ - - ' ■■ 


gold or phitinnm, and it . jury from its explosive property; and, as , 
should therefore be used inunediatcly, the same, compound, upon oae occasion. 
The acids of which it is eompojietl are neurly cost Sav Uvimphry Davy an eye,* 
miKedin diffcj'cnt propeygions, according the mewtters would see the beei^ify of 
to tbe purposes fot which it is intended. esWreising the greatest eanticm'.ih Uting 
If we wish to operate rapidly upon gold, this substance. Us aettou had bean su^ 
a inueh larger poi'tion of nitric acid, is fioiently shewn by the experiment just 

necessary than is required for dissolving a ,... .. . 

plaiinnm^ For producing a solution of, * « I attempted,” 'says Sir H. Davy, 
gold, two parts of nitric^ add to. one of. /Phil. Trans, 1813.) ** tii collect the pro- 
MJMSdlNfe life proportions qsually em-^ muc^ts of the explosion of the new saU- 
played j’tfn^twdiai^alje platinum, about utauce, by applying the bent of a spirit- 
threteJ'fA4« of acid to *oac of lamp to* a globule of it, confined in a 

nitrfc'.''' ' • 'curved glass tube over water: a'little 

Hay'ing'bow finished tha'COOsidi^Jttipn gas was at first extricated; but long bq-^; 
of'tha ■ various of. qabifiB ■with lore,the water bad attained the tempetn-' 

i.„-n u- -- , tore of ebullition, a violent flash of 

was perceived, with a sharp repoijtthe 

,j,,., ,,, - t^e and glass wore broken dhtp'small 

'■''Zi fra^pents, and I receivedas^yere Wound. 

,,|!^;;i^li^''(^i,4be6e 4 .’a.qompqdB,d. ,of *.in'the transparent cordew'Of. the e^q, 
alw^l^ ^a^e4|#iro(^pq Uaaie which has prodnee^^ W nti^derable ifi- 

„ of. azote, ^ ,flBmmalion of the obliges me to 

Wt#^oih]W^ is prpdqce'a by e^iimslng Jiake this oommusiaii||'^4y kt i 


dfBmonia action en:n». 

er*h«p8the'j|ipfifBitq,"(^ itteme_, 

:%te.d for thR put- «on this sttbs^aq,",!., - 

iqr alnmoRiacai aai|ts. 'wa» scarcely, ps Igrg'e 'as „a.grata 0 / 



_ ThUexp#* _ 

ittemc caution 


attWiionSa'ik 

''wj 3 b'’''tbaa‘'' 

; My. Cooper bpre pointed oilttwo g4ii» ‘ marfard-sced,, 


amqnu- 
BVfes wlmtex- 
iryiia, o,peratiflg 
‘l owd 
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he N’ta'i^^willW to thie mibstaBcej hut the Lecturer, pre* 

ferrh4 |he aidefition of the fieni*; 
^ p'*® W-* fnaain^t .iiiii|iei^inf of'the".’ 

'ff ;th!*e«^taeeeiahnHtj^tsnlMtonee which £BriBs;^ iwlti cwlied'- ’ 
tiiel|.w1t%/ha»;iAor»4r, eveono^rWater, ' 

it ^aplodes withcHfih rhitenee ee to buret.; It «iu be aeemar^V ;iu ibe 'fii^t 
th^,vessel; but though M'ei^ibkt this stance,eater u^m ^e nmnufactareuit? * 
explosire property, when in eohtnot with-' the w«l*fcaowji"pi|gmeot ealleid Prmmm 
alwost eli thelc^bbstihiothedieil, there . hfue, Which owes its wigih .tb 'ihO'de-'' 
are eotee few whibh 4o not' produce this composition'^Wimal su^teocea. .'Dry- 
effect upon it. Alc»M is one of these blood,*hoofs, horns, old leather, carriers' 
bodies; m|A Unsay also be brought into sliaviDgs, &c., sr« all employed bjftho 
coataot with ^tmkaUver without detoua- manufncfurers of Prussian blue, aa^are - 
tiou. : It wfts hy inclosing a mioute obtained nt^^a modefote expense. *Tha. 
potion of chloride q/' amote in a tube with first process adopted by the maitufactorer, ' 
yWfii^ilcer, that Sir Humphry Dary.. in the forSmtion iff Prussian blue, is to 
•fucceedejd in decomposing it, anddeter> expose the dry blood, or other animal 
mining its constituents. Pnder these ^ matter, in conjuaettou with etftionated 
oirenrastances, the decora positron pro* alkali, or pearhaih, to the action of 
ceeded quietly, and the substance was heat. When these substances are heated 
oscertaiacd to consist of four volumes of together, to somewhat beyond a red 
chlorine, to one of azote, as represented heat, approaching a state of fusion, an 
in the following diagram impure Prussian blue is formed by 

. the combination of the animal matter 


Chihride qf Aza^-e, 
IVl C A 


c r 

—I— 

Mr. Cooper had, on (X former occasion, 
alluded, to the strong affinity of chlorine 
for quhksilver, and it was therefore eri- 
dent that, in. Sir H. Dary'r experiioeut, 
the chlorine passed over to the quicksil¬ 
ver, while the azote was set at liberty. 

The next substance of which azote 
forms a part, is «lso a detonating com¬ 
pound, Olid resHlis from the union of*^ 
azote with iodine. It is therefore called 
odidr qjt azote, and is somewhat anala- 
gou* to the fluid coiiipoaiid already 
mentioOed ; the iodidbof azote is, liow^ 
ever, a solA iostead of aAuA substance. 
Patodered.toiltm, when exposed to am- 
monia, loses its htack colour and becomes 
brown, in whidh state it forms a detona¬ 
ting eo^jtound, which, when once pro- 
ddeed^ edn hardly be handled without 
exploding. This euhstance is one of 
those which possess no properties of any 
importance, hut whichi it is necessary to 
me.ntioB, as links in the chain of eliemi- 
«ai compounds. 

Tl^ corapo^d which next requires 
coUtimeration is one of considerable im- 
^tunce, aiid ito iHtetration will, these- 

f^e, be dwelt«jfM|j|||;«omerinie. Hy, 

some cheroisU itj^H^Ued etfOimma, 
M by othcMs ' Vfpmogan psCans 

‘*;i generator of |Jue,” and the . lqrHi 
s,' theHefotes .qot {inajptly apj^ied to 


with the pearl-ash, while its carbonic 
acid is set at liberty. Mr. Cooper liere 
observed, that he wmjld endeavour t^ 
makeoome Prussian blue, according to 
the process he had described. He there¬ 
fore took some horn, which he ^nt into a 
crscihle, with a sufiicient quantity 
pearl-ask^^^T carbonate of potash, and 
placed the crucible iu a furnace, pro. 
vioiisly prepared, iu the recess alluded 
to in the last lecture. While the alka¬ 
line and animal substances were beating 
together in the furnace, Mr. Cooper pro¬ 
ceeded with his description of the nio- 
nufactare of pruiaiate of potash, or 
Prussian blue, a portion of which, in a 
purified state, was contained in a bottle 
OB the lecture table. 

Having obtained his mefuf, (the name 
given by the manufacturer to the impure 
priMsiate of potash first produced,) lia 
mahes a solution of this substaitw in^ 
water, to remove thb impuri^es with 
wjiich it ^ contaitttaiihBd, These im. 
parities generally mmsist of carbon or* 
charcoal, the whole «f which is got rid . 
of by soiutioa in water, and the prussiate 
ofspotash is hrbugbt ta thh cftie in ■.which 
it appehnt ia the hottle before the .j|odi. 
ence. After having thus io- 

Idtion of pnuttiate i^poteshtB Water? hla 
next process is to prepare mVm^tkm of 
into, which is to h« aeded to the foriper 
pde^HHi, in order lo produce Pneosiitn 
vlaOf To cneore the eueceMfbi ipsuil of'■ 
the ^ration, the «oliiti«p|)f 'troii n»H8t 
hO'Of a peculiar jkind, «41tb"*i'ect is .ina-. 
^lect, if it» pet aslneiepify ms«daicd>' 
iJpoo pouring ;t]»t« aMaHoa «f. iron .into 
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stem, Hue •-ia 

CAMftr 6X4!ilii&d bb litfufi* 

«f*. by adding, that tbe ««xt takua 
li^ tlw manu^ustaten wiia to tnaka hit 
Pi^ifin btae a«ie(|nd(aff> to the prtce b«' 
iDtended to^eU k fot^' by Ihe^dtotioo^of 
■tthi^an«w> ithtob detorb>nuted its iqoality, 
and dttnipished itt'eo)earifl|riFtvpertiet. 

I The Iiectarer here «aempKded* the ' 
foriaAiha oF Prtusicai Huef by poaring' a ' 
soiatlon of iron iniothe soiution'Af pros, 
siate'dr potash wbicS ttood hefore him, 
bpt tMhrved that the resolt, from its op. 
pearance, mi^ht be more appit>priate}y 
ctlied Prussian g-reen, than Prtwtian 
bbie, Tfa^is arose fhom the solution of 
iron not being snfficietiUy oxidated, bnt 
the defect would be rera^ied by adding 
an neid to the mixture. This was ac¬ 
cordingly done, and the fluid, in a few 
miantes, assumed the fine dark blue tint 
required. 

After stating that the composition of 
Prussian blue is of rather a complicated 
nature, asit consists of iron, cyanogen^ hy¬ 
drogen., and oxygen, Mr. Cooper obsorved 
that, under some circumstances, it is ne¬ 
cessary tiftt Prussian blue should con- 
JtMUm* sufficient quantity of alumina^ for 
a base. To accomplish this, f()e manu¬ 
facturer adds to his solution of iron a 
quantity of alum, which consists of alu^ 
minotts earth and sulphuric acid. As there 
is always an excess of potash, the sul¬ 
phuric acid unites with this excess, while 
the alumina and Prti.man blw go down 
together. Prussian Mae, therefore, al. 
ways contains more or less of alumina, 
according to the price at which it is cold. 

When Prussian blue hat been manu. 
faotured by the methods already ad- 
verted to, other processes are necessary, 
in order to form prussine or cyanogen! 
The Prossian blue must, indeed, be al. 
most deooinposed itto Us elements, Ite. 
fore we can arrive ift the sulj^tance wq 
are in search of, ' it mutt, in the first 
place, be flady pulverised,' and then 
bailed in water with the red ewide of 
nurcvry, Bjf this means the decompose. 
tioB af the Prussian blue is efacted, 
aadt ^ after hgiltug-for a short tUne, the 
blue iwiouriag matter is destroyed, and 
the cycmpl'ea is transferred to the oisr- 
cury, whli which it enters into eotabina. 
tioBy and forms the salt called prusside, 
cyanide of mercury. This jUtU is then 
placed in a retold, and exposed to a gfn tie 
heat, by j^: becomes deooaiposed,' 

dpd its eytme(^ l^g giratt OHt, a oou* 
siderable qtmnttty of e^y matter is left 
ia tbe retort. The Lecturer exhibited 


the 

ing some P'nissiaa l^iB a nio^r, utijfi 
heating it over, a laiitlp^i ertth water and 
the ted oxide of toetotoyMIe regpettbii, 

bowevw, tbathe was'hbilef % iwceeeity 

of did’etring, till the hext i^tare,'tbe 
deedmpositma of the pmstide pfidif^y 
he bad obtained in this expisrin^^; la 
conseqiieuee of not baring receive'fhe" ' 
necessary a^ratus in due time, to to- 
certain its efficacy. [Tbe piece';of appa¬ 
ratus alluded to by the wortliy Lecturer 
did not arrive from tbe maker till the 
let^re was half orer, aud^ of course, 
there was no opportuaity of subieoting it 
to tlm necessary trial, preribus to the 
public exhibitioB of its elTects.} 

The contents of the critcibie, which 
had been placed in the fnraaee, as above 
stated, being now sufficiently hmUed, 
Mr. Coojmr took it out of the fire,' and 
exhibited it, in Wred-bet state, to the 
audience. An intense ciiemicat action ' 
was evidently foing on between the ani~ 
mfil matter and the carbonate of potash, 
and carbonic acid was evolved in great 
abundance. After allowing the crucible 
to cool, for a short time, Mr. Cooper 
broj^e il, and brought a piece of the me- 
tab It contained to the lecture table. He 
then immersed tile metal, or impure 
prussiate of potash, in water; and hav-* 
ing passed the solutida through a strainer, 
to purify it a^much as possible, he add' 
ed the oxidated solution of iron to ft, 
when Prussian blue was immediately 
formed in the vessel. Mr. Cooper re. 
^arkeS, that the manufacturers never 

E ut the metal into water while it is 
ot, as part of its acid is, in that case, 
lost by decomposition. He bad done it, 
in the present instance, to accelerate the 
{A-ocess, hut the experiment had been 
performed too hastily to bp well per¬ 
formed, and the product was, therefore, 
not so perfect, as if more time had been 
occupied ill the operation. There were 
many other cireunistances connected with 
tbe 8uh}ec^ which, owing to the dlsap* 
pointment he had alluded to, he mnst 
defer till tbe next lecture, when he 
hoped to illustrate the whole of the coqi- 
punds produced by the agency of cyan¬ 
ogen. 

' w 

Db. BinKBVCg |heh addressed the 
audience, and s^t^ M^ at numerous letters 
bqd been received, wth by the Commit¬ 
tee and himsetl,' from various Members, 
who had lent or ntislaid their Tickets. 
ConsidOrnbte attention bad been paid to 
this circumstan'cev is it was the anxiottB 






;:T^|{jh' kttut'daugef to, the ih^ifereMs «f 
;|ttii[j:itatio» 5 >ut MMwr- 

■ of sqrh, ftpp}'h!at|tol^,^wdefed 41, 
,necp8«ary to di«cct 

^embers ■strpnuouiily |p„';tiie.5?84.,'i^’ti^ 
of the BuJee, w^}«.h;'4l^* that-M^o 
Member wUl[he'to tj^ 
foom of t/<<? er to ^rry Oe- 

•noral or, 'othor'Moi^'i^ff if ihvIvsHtMtionf 
ids curd," " It was not 
intienite^bat' the full operation of this 
>4lwul4 be at <suce rigidly enforced, 
but tlii Mcinliiet's inuet be eenaible-tbat 
•ibeir own iutcfiest reiioired that it should, 
•bortly, be strictly abided by, for it was 
absplpliely necessary to jyuarH ag-ainst the 
ftdmissiou of two persons hy one ticket. 
‘‘ You arc.aware,” continued the worthy 
President, “ thiit when ,w‘* set a parti¬ 
cular value upon any thing', we take 
care to ]»veserve it j afc'l, as I am sure 
you value your Tickets of Aduiission, 
I am convinced yon will^ he earofiil of 
them; ■when y<m know that, by losing 
them, yon will deprive yoiii'selves of 
the advantages of the Institution.” 

LwTWttE FOR »axT Week. 

Fri(l.jy, November 4th, Mr. Coojwv’s 
Seventh Lecture on Oiieuiistry. 


fin the description of the ninnufaeture 
of n/trtV ««>/, given in onf la&l Nuinher, 
it was stated, by mistake, that Mr. Cooper 
was enabled to asccnain the completion 
of the process, “by .applying hi.s Imnd to 
tbe vessel containing the salt-pehe .and 
Oil if viirial" It should hare been 
by applying his hand to the receiver f 
which remains hot while the distillation 
proceeds, hut becomes cold when itceases. 
We are obliged to “ Onesimus” for poinL 
iiig out thi.s ciTor, although his correction 
was not conveyed In the most courteous 
terbis.-—E d.] 

PROPOSED MECHANICS’ INSTITUTION 
IN THE BOAOIJOH OP SOUTHWAKK. 

To the Editor offhe Mechanics'' 
Hegis^r. 

Sir,—From the large extent of the 
Borough of Southwark, and abe[undin§; 
as it does with' so many thou^nds of 
ititelligeut mechanics, and otKePs who 
would, if op|)(>rtimhy offered, dadly 
wail theraselvea of^the gr<.*af adraii- 
tag^io be acquired at Scientific 

and from numbei- ^ resi¬ 
dents who have fifersonally lainehted 


^t no pufaiiip suited lod^yi- 
' ^aaFwoid he'; found ^.^op'OSeiln fes- 
thhiMihienl: in the Bdrbt^h ?inular Ip 
Ipndpp’ .Medhanics^’* ,pr -the 
** 'City'' ■pf': lijQndQn ^|.iterary'and'“SciP»- 
flffc tn!ditttdpniJ’'■^’‘^;haye, at ieo^'h'de'- 
'teirjpfirfed,' fdt'.=the*|>tt^oap,'iPf .'h^yh^ 
Itow fay: suc^aninclmatipp hfey hsfep 
Of be finoiSi^ed arn^g' 
meclianics and hdia^tants, ^^^fy,* 
toxall uponisdl Such as fpay be ki^ihed 
io attikd-a'nkbtijig fk the' paekJse 
(to he called only' shduld a sumcient 
number pOf persons appear favourable 
to the idea) to leave or seed their .pames 
to Itfr. Harrison’s, Surrey Coffee-house, 
18 , Uniori-Streetf Borough, and if by 
letter, post paid. 

27 th October, I 82 d- 

[We very willingly lend, out asRktance 
to the views of the writer of thepreceding 
letter, by giving it publicity in the pages 
of the Mgcuahics’ Heoister. We are 
happy to find Unit the example set by ^u: 
Mechanics of DErtFOW) liud Rotiieb- 
liITUB i.s likely to he fulIov\Td on the 
sanu|_6ide of tlie water, by the opeif.;iri„ 
artisans p? the extensive and populous 
districts comprehended in the Borough of 
Southwark, and shall feel nuich gratifi¬ 
cation in recording the success of this, as 
well flsof every other attempt to facilitate 
the acquisition ol^^ knowledge by the 
working clusscs.—En.] 

El-Et!TRO-M AONETISM. 


Yf> ihe Bdiior of the Mechames' Register. 
, Mr. Edito«,—S timulated by the 
villous details of Electro-Magnetic 
Phenomena, given an your very inte¬ 
resting Register, 1 ftave'been led to at- 
mmpt a repetition of some of them; 
but my want of success, tliough after 
considerable care, and, I thiUk, accu- 
nry, in arranging my apparatus (and 
tbe persuasion it is your yvish to make 
the path of knowledge as'as prac¬ 
ticable) induces me'to trouhldyou with 
this communication, in hope that kime 
of your more inteHigmt correspondents 
\wU.h yoiu permission) may set me 
right, and point out the Reason of ,my 
failures. . * 

I have a battery of nesr 200 four- 
inch plates at command, but in conse- 





/ .gtie^ce of tiie,3sinta ctmifeimed ps, your 
hp^et of 

'p. 319.) that a^iwaall appiara- 

'):as would ^aw? 0 ^, I aceited oaly' 10 
1 four*indk plat^ a liweak acid mix¬ 
ture, The apps^us, %. l.* tu the 
pa^abpvejffiteris^iQ,^ by Mr.S, 
Jor ahewW ih^.di^ectioftwf t& mag- 
n<^ic ueedTe, wa^, adoptw ia vcif first 
experub^t. ! The nettdle (8 inches 
loUg^ i-iuch broad^ ^4 ^th thick, and 
balaifed bn a braSs poinf) had been 
touchfed by a 6 -inch horse-shoe 
uet, but had only a weak*directive 
power. The cups were filled with 
mercury,* and the cqpnexiona made by 
inserting the galvanic wires into them 
lespectiv^— 6ut no dejlection fol¬ 
lowed. The experiment was repealed, 
substituting the action of the electrical 
machine instead of voltaic electricity, 
(as directed in Mr. Lcwthwaite’s 8 th 
lecture, reported in vol. ii. p. 115.) tlic 
needle instantly deflected nearly 90 «• 
but the north or marl ed pole nnoa- 
riably totoarfs the West, •whether 
the spa^ tt-rtfs taken through the 
owv.n, or UNORtt the suspended 
needle —an effect for which 1 am wholly 
af a loss to account. 

I next attempted to produce the ro¬ 
tation of a freely suspended wire round 
a magnet; the arrangement was essen- 
tially, though not formally, similar to 
that described in Mr. Sturgeon's 1 st 
lecture, (p. 318.) [it was as follows :— 





. A, at (pup £ppb^i^baf^board3 inches 
. diameti^, and |i: fbt itKch de^a 
light frame of bbo^f^bod } C,a sUding 
brmwire, tmiryisg''^ cup for mer- 
' bury, Tndth the hobbbt^tbe lower end, on 
which was hung the slendhr btw lyire 
p, near 3 inches long ; E, a little ecaiket 
in the middle of the cup A,, fi^ die 
reception of ^ end of the magnet Id, 
which was brought up through the 
centre of a, small table constructed por- 
posely for the trial of electro-magnetic 
experiments.! The magnet used was 12 
inches long, finch diameter; andthoi^h 
carefully touched with the before-men¬ 
tioned horse-shoe magnet, capable of 
lifting only about ^ ox. 

On fonning the connexions with the 
respective sides’ of the voltaic battery 
through thecup^[X and Y] and filling 
the large cup [a) with mercury, so as 
just to icaraer^the pohit of the wirefD], 
no rotation, nor the smallest apparctit 
tendency to rotate was observable. 

With the same apparatus (removing 
the bar-magnet), the experiment for 
producing the oscillation of the wire 
Wife tried, and the before-mentioned 
horse-shoe magndl (lifting power 7^ oz.) 
placed horizoutsilly half across tlie axis 
of the cup [ 4 ], still no effect followed 
on completing the voltaic circuit. 

If (as I suspect) the failure arises 
from want of power in the magnets, I 
shall feel obliged by any competent 
•correspondent stating, from practical 
experience, the minnnum of lilting- 
power requirtd, and the proportion it 
should bear to the oscillatory wire— 
as well as what should be the diameter 
of the wheel in the wheel and axle ro¬ 
tation experimentand also how best 
to prepare steel bars for the reception 
of magnetism; and, lastly, what is the 
simplest and most effectual way of 
communicating magnetism to them ? 
I have tried Canton's method on 6 aieel 
bars, 6 inches lon^, but whether they 
be not properly tempered, os from what 
other cause, I know, .their lifting- 
power is not above 4 an oz., whereas, 
it is stated, bars of thatlength may be 
i made to lift 20 ot even SSjoz.! 

f fear I liare already h^assed loo 
long Upon youir valuable pages. 7 -bm 
the insertion of these,, inquiries be 
the means hf prodnoihg some remarks, 
very acceptable to other Tyros, in,thi« 
interesting brandh of sc(gfitifi«nye 8 ii- 
gatioo, and would much oblige, Mv, 
Editor, Your obedreut scrvtnl. 
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OKT Tins 'WMZthi H CAERIAGB, 


THE rBN. 

T 9 ih 4 :BMor ftf ihe 
JDi^b SiRt'-'llie UbfSElitv fm ia»et 
eWejs displayed va ym valneible 
edk^uK journal, m igivmg methm 
tb e^ery new andusticil invmtion, hta 
induced ine tb M»id 3 ^ E 
Pi the lUodiuk JPenfimixfyxiiw&A by 
J^gbty, IQ^ Ofcsdt Oittoird-street. 
I csonaite tIUs to bfe a valuable la- 
straineot{» noionly to the man of science, 
but also to the man of bmmess. The 
most material parts are, the ela&itcgoid 
tprmgt which is so admirably made, 
that It ean only be equalled by the 
quill, and the Jthodmm Nibt which is 
attached to it, as shewn m the following 
■ketch >— 



A, the rhodium mb; B,gold sprmgt 
C, silver Mock on which the spring il 
is } B, the mounting for a shdmg 
case oro&erwise. 

The rhodium^ of which the mbs ane 
made, possesses the following remark¬ 
able qualities hrst,( it is sd&ciently 
hat'd to w ratch glass, consequently 
will not wear by the frirtioa op papel*, 
aeectttUy, it is tnsotuhle m all acids, 
therefore it cannot be ax ted on by the 
inkt and, thirdly, « » tnfusme-r-a 
pen possessing such valuable properties 
only requires to lie known to be ^no. 
lally Qsra. 1 am, Sn, Tour's,fai^TulIy, 
JbBN liEWTBWAlTE. 


oasEi^aTMMis 0* staqE coacmw, c«^*. 
i!(kea>WBEXi4, lEteuas, *«. 

6in,A*| begfeavo tp MH4|t to yoqr 
meohanital pmoers a mw subjects, 
whioli» 1 dimb, the aHentmn pt the 
gepiow ought be turned wuh advau*- 
tpg^ Some ^mgs which I shEh men* 
turn wdl,qie9ibeps, be tncft^ht smnely 
worth the mom they will ^cupy m 
your pages, hMt* p^hatw, they may set 
the mma at work, and lead thetnven- 
tton to sfi-ike out somiething twetul. 
Kr^oicing m the spmail of knowledge, 
* I am, &C. 

A LoogEti Oa. 


I —ON THB I oaniKO or stack roACiisSi 
I have xiftcn wondered that a t-oiitnv- 
auce 18 not luttdc for plsciag the luggage 
of a coach much nearer thx ground 
18 commonly done—why might not a 
luggage-box be fixed bmeath the axle- 
tree inetcad of above it^ The weigtit 
would then act as liaHast m a ship, lyid 
gieally tend to pievent jjie Caniage fioni 
overturning. I know that th«^comhmcH 
will object, that the weight faxed vo low 
would dr^fr hmmr But this, I»fVy* 
wcll-infopued mechanic knowx m not 
true. The reason why it is lommoiflv 
supposed, that a weight fix«d low drags 
h«avy IS, because the loner the weight 
IS placed, the smaller tfwv hetk coiniuoiity 
are, and small whtxls, for several un- 
sons, we know, do piodutC a heavv 
fliuuglit, hut, if tiSS wlieils continue tli« 
sime, the draiighl, no doubt, must hr the 
samt 


II,— ON PI ACtNC Tur lABUe WIIRFIS O? 
, A CABRlAOK IN T»K FSOXT, AND TUB 

yHALI. ONKB BKBIND. 

If the large wlteeis of a foB*r-wlicrIad 
coach eoiij^d be plained befoic the smaU 
dues, 1 tliiiik several advantages would 
result Th( load might chiejfiy rest on 
the large wheels, which would be an ^id- 
v^ntage The large wheels, being best 
suited foi overeomiog reslsfasticcs with 
least draught to the horses, ^tmtd sm^th 
the trad far the smaller ones, jc«^ Bui 
how, jt will be said, could the carriage 
turn a corner, since the large wheels 
could not go under the coafab i roph, 
let the large wheels be on a fixed axle- 
tree, as now, and let tlia small wheels 
behind be moved by a CPtnmuuicution of 
wheel or crank-worfc vfith the pole—they 
would thca wet as a rudder does in tuiuiag 
a ship. 



OJ* XltiHSS or 0OORS, 


CARRUOtK Wlfk'^d ^R«|CI $8 

ONtt.' ' 

Th«»e iMt r^tstp twwtf*, 4e- 

eitWiCj if tW #ttiinW8»i vmight, 

dftpends oil kw bM;fc, They aJre for 
ihd lAnre reft^ou, ihil'eh kbol'itWii fMr 
fUr liarMibeeattAOf h^ aM «tttf‘l^8i tb drnf 
B to BiippoFt ottir rito. St'illi, 

•octi 4!iitthh:^ nre miTch «iHi!l; pBrtijr, 
Weau*^, «8 tliejr tM(i»t^l of tha wllflehk 
hoinU' voTf WgfBf tW dri^bt 18 for tow 
thnn < thut of a lamrxivi^Iod <Bitr!aff« 
b8Rrin](' tbr wei|rb^> KAlit 1 Would 
a^L Ofltild not «<HBe«entiiraiioe-be maite 
to do away with the itopeudeaae of the 
weijfht on the horse’s bark, so tllatt even 
if the horse fails, the carriage may uot 
fall with id Might fiht the carriage be 
ttufiendctl ,from Me'oasto-tree If this 
roold be done, what a security would it 
afibnj to two-whedcd carnages. 

IV.—on wiNDiKo CP CAOrKS. 

Plans have long been welt known by 
which the opening of a room*door winds 
0{^n clock without<nny thought or atten. 
tiun from its owner. 1 am surjmsed 
that cioeks me not regularly made on this 
plan, so tSat no forgetfulness may stop 
going. Surely, it would wel^an- 
Bwer for some clock-mukers to iprn tiieir 
attention to this suhject; for I see no rea¬ 
son why 1 should have the trouble of 
winding up tbc clock in my parlour than 
of turning on and otf the wntcr in my 
kitchen. A floating ball does the one, 
and an opening door might do the other. 


V.— ON SlICTTINO DOOBS BY WBIGBTa. 

1 have often been surprised at the silly 
way in which doors are shut by a weight 
and pulley. You hear a great noise 
every time the door is opened. Instead, 
of fixing the cord to the outer edge of tfie’ 
door, it ought to he always placed a fltot 
or sofrom tlie hinges^ it would then open 
with no noise and little frictio^. * 


VI.—OK XATCI 1 E 8 OP noons. 

Latches of doors are almost always o^t 
of order. 1 scarcely ever eater a house 
but I find the lotcli of the door in such u 
State, that it l|>ill not fasten without push¬ 
ing it with considerahlc force, or drawing' 


hack the Isddb.—latofces arti of two kinds 
—i dc .know ifihe n^moi yog gi*'« 
tHsto. hot one is ’lllfe idd-l^hiphed WW, 
whhfli itpi h«s n sprhi^f and 

ib'dtttffhtM'ife by tomi% a/handl*. 

WUli regard to the |til-iip latches, if 
the door sinks a trifle, it brings the Itdclt 
sh ^ow that, on shutting the 4oor, <t goes 
against the catch and cannot rise,' Untose 
lifty^ Up f had even whoa that is not the 
case, the frietinn of the hitoh against the 
iron that fastens it lothe door, and against 
which it slides, is very great. 

I would propose to take away the fric¬ 
tion by u simple aUeration which I have 
tW«f, and fonhd ta render oilhg needlois; 
hot hnw shell 1 make my plan intel¬ 
ligible ? 


# 


# 

A is the edge of Rie door 5 B, a portion 
of the latch; C, a smalt flat piece of iron, 
one end of wh^b gws through a hole in 
the latch, and is prevented from return¬ 
ing by a small pin at D; the other end is 
fastened to the edge of the door by a 
screw at C, yet so as to allow it to move 
f>n its centre. Tbe edge of the door is 
cut away, so os to allow this small piece 
of iron to he fastened on without pre¬ 
venting the door from shutting. 

Novi, it is plain, that when the door is 
tiJ be shut, and the latch comes in contact 
with the catch on the door-post, the latch 
has another friction to overcome in rising 
than what arises from the small piece of 
iron, end it is surprising how easily the 
catch rises 11111011 so made. ^ 

But to remedy the continual derange¬ 
ment arising from the dioppiog of doors, 
1 would propose to hai e latches made os^ I 
have seea wooden fastenings to gates, in 
R^e parts of Kotthighamshire, The 
plan is «s follows i— ^ 





C!<}M.4IVSTIt>K OT ITVAlt, 


AA {■ a ))olt «o«iiar>ti> tb«fe Hvhicfa ar« back, bee&it#« tlifi fHetion 
«t)l|iiBOn{y u*od io lih«se iatabeg wbieh tb« iron vvbiilb fiuitens ii to tbe door, and 
doavr baoK. It ha»|:« by two ogninat wbich it rubs ao^ it bM 6« bank, 

iron B B, and by it» svtdgbt^ ti»lB the B«ice, ^ s^og^iaSbbftt wfamly iweir 
obliqne direction of tbe^ieoBh hiT ttbich dfaut easUy^ tioless freqitbntly oUea. <To 
it i» suspended) it fnUa rate » bost-enteb) remody thiS) I propose an apjpendafffa to 
whai tbe door is shut) just as if it were the springjwbnlt, and to the Nottiti^aat<. 
foroed by a spring. Fastenings thus shire aliding^latcb, similar in prineipie 
oootnred) ate ^ot deranged if the door to that j«it Reposed for fallilag>latc)]es «8 
dinks cren half an ineh. Still) hoprever, follows. 1 draw it large to make it 
these fastenings are liable to the same de. plain, and yon will easily pereeivo that 
rangendtot as the common draw.back it is applic^le to all sliding latches t— 
lotd^, vi*,, that ef not readily moving 



A is the holt j BB, two pieces of iron 
which arc fustened at one end iu the 
door, at C; the other ends are p"ined to 
the bolt ttt BB. It is {dam, that thesi; 
pieces of iron almost reduce the friction 
to nothing. The other end of the holt, 
at E, inuy slide as usual, because the 
friction is very little there, i 

COMBUSTION OF STEAM. 

To the Editor of the Mechanics' 
Hegister. 

Sir,-—Having several times inspected 
Mr. Evans’s method of applying 
steam for combustion, I beg to offer a 
few remarks, presumih^, Irom the ac¬ 
counts I have read in your useful papec,-, 
fliat those who have noticed the subject 
have not witnessed the operation, which 
lam surprised at, as Mr. Evam affords 
every facility for inspection. 

In the first place, the apparahus does 
not act as a Blomng Machine^ por is 
the dteam taken fiom the passage dom- 
muoicating between Uie boiler and cy¬ 


linder, but fiom a blanch attached 1o 
tile waste pipej diverting only what 
may be required'^ into a tube iii front 
and across die top entrance of the ash 
pit. The tube is perioratcO with hoicb 
underneath, and the steam is;>ues out at 
right angles with the current of air, by 
which it is merely earned in. That it 
k*^deconiposed must lie evident, ag the 
dame will iucreasa or decrease by 
opening ^or closing the stop-pock j 
there is, no doubt, a point or quantity 
which the coke will best act upon, for 
if the cock be suddenly opened, an in- 
increased flash will appm, which 
immediately deadens it the carbon 
be over saturated to catry on the 
process effectively; consequently it 
lequircs a httlo practice for the ope¬ 
rator to avail himself of its full Ijpnents. 
• Here I would beg to put a few ques¬ 
tions to your intelligent correspondents 
an answer to which will throw much 
light upon this subjfect, (« it requires 
only a proper investigation to be uni- 
vcisally aaopted, which would confci 



MO}StO;»« IN THE A,TMl^^ 41 EaE. 




*t,>asi one great bjs^l; wpo. 
jKabp^ded iftetropoUa.j-t^®' 
of the v^jBst claiii^Hrf d0»)i0i'a^ 

'jld 

'’ViSk 

blastrc® ■ a 'fire' t' ' azote, 

or carpdnic “ 'aad>;jr-5ahi|i ‘3p^y,,’^J»at 
are fh^^^pses awd efiP^’’'OTaci 
air bellows? v% 

NbW In my budabj}*^ a^nup* atmos- 
pberic air is not more a combustible 
than steam, nor can either b^ called 
supporters of combustion, but In con¬ 
sequence of, and in proportion to, the 
material afforded aecomposilipn. 

The affinity of the component parts of 
atmospheric air for each other being 
weaker than those of water, 1 suppose 
more heat must be evolved in the de- 
^ composition of water, and I attribute 
to this some advantage in the new ap¬ 
plication of stearu, and not altiTgether 
to^hc inflamniatibb of /ij/drogcn ^as. 

I cannot believo your intelligent cor- 
respondenti“ Amicus" serious, when, he 
attempts to explain this process uptm 
mechanical principles; aBlo'finglfla- 
chitif, is, certainly, in itself, a *?/techa- 
nical contrivance, but the effects are 
chemical; on the contrary, in a steam 
engine, the cause or moving power, is 
chemical^ and the effects mechanical ,, 
With r^ard to a^ery intemperate 
letter upon this subject, signed “ Wm. 
Gilman,” and published some weeks 
ago, if any honour Or merit be attached 
to this application of steam, I believe 
he has no claim to it, of whioh any one 
may bfe satisfied by a little enquiry, if • 
his want of temper has not alrciidy 
coDvinot?dt jpow%ver, Mr. Editor, 
these remarks archftended tl induce, 
an enquiry, to prove tlie utility or the 
fallacy of an application, with which is 
connected most importeint'results. 

I remain, sir, yours very truly, * 

' A Manuvactdreb. 
Bimhide, iJif Nov. 1825. _ 

MOISTURE IN THE ATMOSPHERE. 

To the JffdUor of the Mechanice' Register. 

Sir,--Frora the insertion of my last 
Irtter, r presume J may again venture to 
fafispaas bn y^ur pllg4s withih, obseiya- 
tion or twq, on the m^wiugical met, 


to which yiMir oqrfWpndw* A ju¬ 
venile Fhuosophbr'* ^b«# adyertied, as 
explanatory of, by 

Mn'‘Evan8%.stw«a(-lEpa^ ' ' , 

Sir. S. E. hbi, i,,6^aer|n fn 
last'lfitaaber, offered' anoib^r , 

fiipn, ,'a$ I tbnik, t ^sbaJd.prb^tly‘ 
pirOvq to h^, by no means a 



teii of theoretical controversy^, jdte first 
necessary step is, tb endeavour to, point 
out the fallacy of your opponents ar¬ 
gument- Mr. A. contents himself wiffi 
sayings ** I do not agree with your cor¬ 
respondent,”—possibly not; but the 
mere advancement of one theory in op¬ 
position to another, amounts to no¬ 
thing, and would tend only to endless 
d'i.sputation. Of the two I think the 
explanation of *t«A juvenile Pluloso- 
pher,” by far the most probable, and 
for this reason-*-tb.at the hygrometer is 
allowed to be by no means an instru¬ 
ment which can be depended upon in 
experiments which reqiure a nice de¬ 
gree of accuracy, whe* the atmosphere 
is excessively charged with aqueous 
vajfour. One simpje circumstance will, 
however, convince Mr. Ash that his 
suggestion is founded upon a very er¬ 
roneous idea, for the same fact occurs 
wlien tlie vessels are placed in a diel- 
tered situation, so tliat Uie wind can 
have no possible effect on- them, 
Uhere 5eods, I think, no other proof of 
the fallacy of Mr. Ash’s explanation. 
I shall now submit to your notice ano¬ 
ther to which 1 some time since invited 
attention in a late periodical; ’from 
sdlne one of your numerous scientific 
friends I may, perliaps, be mote suc¬ 
cessful. It is on the principle of at¬ 
traction. 

The aqueous particl®!, whilst sus¬ 
pended in the atmosphere, exist in the 
state of vapour, and are pn>cipita4ed in 
dfonsequcnce of the greater ape<^ 
gravity .acquired by th©r condenwLtmn 
to a sikfe of liquidity. This change 
TrSiu the vaporous to thb liquid form, 
is in fact nothintf^ more than a cfiiser 
^approximation, clearer contact of the 
* particles, and Wbatever cause occa¬ 
sioned, necef^rfs proves an attractive 
influence ^)e 0 ^o|wt|w^rticl^ ffijMn- 
selves to^ids If then it 

I® tn*ei as wd' nre told' fey the moipt 



^ yoiCAirt>V» IN TlIS MOON. 


eimneoit philcwopb®*:!; tbai this. ib|ciq, 
the attieotioe of ,^V;|be 

t«gar^ es 9<^Ag; 

era^hle distutce^^ it 'Toi» 

low«, that «t >a/graiit^ 
dropsof water At'i^hitaod 
from eac^ othef-l3mh id; a sod ooa-r 
eequeatly a |e«|.||«atttity would |^ttoa 
a ; ,,, Yo»*a, i^.. . , 

"''''■ ' %mdvB:' 

.’ ll m^ ... ! .. M i ni. . i f.I ' U i - '‘ i 'l l • 

«a, ja; WWTawAiTs’a «Ta*«l ao^atAiw. 

' V " ■ " T' “' | ' ■'— f ,,' , 

To iheMditofof theMecfutnica^flegi^ter^ 
Sis.-**Alto«r,iitP^ throngfa the'jmediAin 
of your intereitlng pu^es, to return my 


'_thna^t« iO' 

pUffe 38^, of ‘Secoud Voluine|| 'for'‘ 

poroting'cNit 4^ «j!iior» Nhidh,!, Ijid -iA- 
udTert«tt% bomta'Hieiii fitit deecrihittg ety 
Steam Fouutuiat . pag« 301. , YourCor- 
respndc!i|l ohaervea^ that tbe preuaiM; of 
the 'siea% in the generator^' 

Vl|ll oveitahMi the prciidre Af ih% atmosi., 
phere I oMt'lhelteam witt eteape'through ' 
tbetlndi eock £« inelead of forhiug ma 
jm hh® e*jp«6t»A, in ^hwh 

ohserwu^B* h« hi pwrectiy rights' bitt^ 
Mr. Editor, I doubt not but, within Httie 
ftlleratroB of ita paits, the apparatp# may. 
be )itillc,mftde to act; which alteration 
will be best elucidated by the foflowuig 
■ketch:—• 



It will be here leen that, instead of. a 
hall cock, it substituted a tube 0; wbicli' 
enters tba generator at tlie bottom, as- at 
E, at wbieb place is a valve opening up. 
wards; and in the jet B is another valve, 
opening also upwards; its action, when 
heat is applied, by the lamp G, will be 
as follows:—the steam which will be 
formed will press on the surface of the 
Wuter^ and open the valve at B, and fbree 
mj4t df'ecuoUt of the tube; at the same 
timej the vplve at E will be shut by the 
pressure of water and its own weight, 
(being made of metnl.) The jet will, 
then continue to ’play^ until the geuera. 
tor is nearly emptjf,'; the lillto water 
which will be left will he into 

steam, and part will escupe thrpu^ fiie 
▼alire in B; and part wiU be imndensed 
by the water containeu .in C, .and ulti-, 
mutely, a vacuum will be formed^ As ^ 
soon as this is the ease/the ealye £> at 
the hottom, will open add allow the water 
eanlkiBed Jn p to enter, the'generator, 
w,h% ^e valve at E will he shut hy the 
prepsufe nt the htmospbere, as soon at the 


water has entcrejt^ the generator, the 
same effects will be produced by the ap¬ 
plication of heat. I hope your Readers 
will excuse the error which I Imd inad¬ 
vertently committed, and should this not 
answer my expectations, I trust some 
^more able Correspondent will improve 
uhon it. I remain, Str^ 

.Yeur’Sj^very reapeetfully, 
R^pnjaT Lewthwaitu. 
Prince's-lMreetf RoiAeMthe. 

N.B. If, after the fountuih has stopped 
playing, tiie heat be rtineved, the eon. 
densatton will be more ..rapid., and the 
generator will be sooner dtled; after 
which, the heat can again he'al>ptied. 

■ ■■... . !■ ..I ■.. . l■■.l lll-ll■■-l■l . ..nT .ill 

AN ACCOBNT OF THHEB TOUIANOS8 
IN THE MOON} , 

BY WILLIAM BBABCHEL, lt,n.2>. V.B.B. 

(Read b^ore the Royal Socfetyl 
AprU 2 »/\m:) 

At a time whea the iiewspi^rs are, 
giving aocio^tB of the n&rvdlous dia- 
covaries of (he Gernraa astronomars. 



DECIMAL FRACTIONf^ &C* 
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iprbo laid to hare dilrected their 
o|9^ glasses to t)ia moon, m order 

« .. . **■». t«4fWicrjr tww tenil*, 

Rireniy ot vnmutakstf on her apatty 

. gbW,” 

till they have aetually diatittgui^Aed 
sundry edifices, eultivated gwdedl. &c, 
&c., the following pai>c |4 • written 
nearly forty years ago, by the eg}e- 
brated ]>. HsRfCHiti*, may attbrd 
some amusement to ottr haaim» It 
was corftmumcated tosus by 
rapondent, Mr. T. Taylor, who ex¬ 
tracted it from a periodical worh| pub<« 
hshed in the year 1787. 

** It w5U *be nec(>sgaff to say a few 
words by way of iutrodnetion to the ac- 
count 1 bare to gire of some appearances 
upon the moon, which 1 perceired on the 
19tli and 20th of this month. The phe¬ 
nomena of nature, especially those that 
fall under the inspection of the astiono- 
mci^are to he viewed not only with |he 
usual attention to flcts as they occur, but 
with the ey^ of reason and experience. 
In this we are however not allfwed 4o 
depaft from plain appearances, thoug'b 
their origin and signification should be 
indicated by the most characterising fea¬ 
tures. Thus when we see on the sur¬ 
face of the moon, a great number of ele¬ 
vations, from a mile toll mile and an half 
ill height, we are strictly entitled to call 
them mountains; hut when we attend to 
their particular shape, in which many of 
them resemble the craters of our volca¬ 
noes, and thence argue that they owe their’ 
origin to tboiaante ca\||ie wbkib has tno«* 
delled many of the*cpwe inay^ said 
to sec by maiogg, or with the eye of 
reason. Now in this latter case, though 
it may be eoitvenieut in speaking of 
phenomena, to use expressions that ran 
only be justified by reasontug upon the 
facts themselves, it will certainly be the 
safest nay not to neglect a full descrip¬ 
tion of th«ih, that it may appear to others 
bow fiir we have been authorised to use 
the mental eye. This being premised I 
may safely progeedto give my observu- 
ioni. 


** April 10, 1787^ 10 b. 20 min, side, 
real time. , 

” I perceive tbfcff voJeftooes in different 
places «f the dark part bt the new moon* 
Two of them Are either nearly extinct or 
odierwise in a state of grdAg to break 
oat, which ^rbaps may be decided ndxt 
IttnatioB. The third shews an actimt 
emptioo of firo or luminons matter. I 
measured tite distance of the crater from 
the nottbeni limit of the moon, and found 
it 3 m. 07 sec. Its light is much 
brigbter'thau tiie nucleus of the comet 
which M. Meehain discovered at Paris 
on the 10th of this month. 

** April 20, 1787,10 h. 2 min. sidereal 
time. 

** The volcano burns with greater vio¬ 
lence than last night. I believe its dia¬ 
meter cannot be Itss than 3 sec. by com. 
paring it with that of the Georgian 
planet. As Jupiter was near at hand, I 
turned the telescope lo his third satellite; 
and estimated the diameter of the hm n- 
ing part of the volcano to he eijual to at 
least twice that of the satellite. Hence 
we may compute that the shining or 
hurniog matter* must be above three 
miles in diameter. It is of an irregular 
round figuie, and very sharply dedned 
on^the edfes, the other two volcanoes aie 
much farther towards the centre of the 
moon, and resemble large pretty faint 
nebulm that are gradually much brighter 
in tjie middle, hut no well defined lumts- 
one spot can be discerned. 

«* WILtlAM HERSCHEt. 
SloKghtnear Windwr, April 1787,” 

DSCIMAU FUACTIOKS, &C 

To the Editor qfthe Mechanics' Regigter, 
Sin,—I should feel greatly obliged if 
one of your numerous correspondents 
wAiyd inform me, through the medium of 
your valuable work, the meaning of tlie 
figures which declaim the specific gravity 
solids and fiaifis. 

Yon will, perhaps, think my faculties 
very obtuse, in jsskitijg so simple a ques¬ 
tion j hut, when I inform you, J never 
was at school more than twelve mouths 
in the whole Connie of my life (28 years), 
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4IDE&.1ES. 


wW little | fSwWMi, 

I aeMuirfta hy it |>er»ei'«rinff Msidw^, 
and \ntmae ap(»liqttiioo, wit^t my tft- 
•tWftton l»it Wk«, yott ww ttot U ttff- 
prlssed at iny wptttsjor deficiebcy of coin- 

^oow cowtofcRoed 0 W! stafiy of ckm- 
inUtry, and hovintf wysoU toloraUly 

weli i^iiiaaintaaOirithftiepropotHMofjjiost 

$ohdti and fluids, iMve amTod at their 
specific —now, in the apecific 

emvityatf ga»o«, ‘hefigttrps arc expressed 
MttiOtiWiet thus, SSJ/jdfij I anderstftud 
that iOi‘ 0«i»»e inches weigh 29 grams 
and &46 somethings, hut 1 do not know 
what. Now, sir, if some of ymir scion- 
trfle correspondents would ooudesceud to 
assist an hmnhle enquirer, hy explaining 
m the most plum and simple any the 
aboie queries, and also how t am to as- 
certam the strength oi gravity of nitne 
and other acids, and when the msiin- 
inents tor the purpose "'■e to be obtained, 

they will confer an obligation evei grate. 

fully ifuimnbered by, sii,^ 

Your eonstant reader, , 

A Member of the Mechanics’ Institution. 

would advise our correspondent, 
as he is a Member of the London Me¬ 
chanics’ Institution, V> ewf®' hirasdf ifii- 
mediately as a student in thcanthinetical 
class, for the purpose of taking a few 
lessons in decimal fractions. He will 
find ‘he acquisition both pleasant and 
easy; hot to facilitate his chemical 
Studies, m the mean time, we w*ill cn-^ 
deavoar to giife bun the mfonnalion he 
requires, as intelligibly and concisely as 
possible. He will observe then, that l!i« 
first figoie on the right of the decmiai 
point signifies tenths, the second fern- 
third lhim*0idths,he. Tims, 
20,5 is 29 tmd five.teliths, or one half; 
29 54 is 29 and fifty-fo«r ooe-hundrcdths, 
29 546 is 29 and 546 onc-lhousaudih 
parts, &C. In like Manner, 29.05 sig¬ 
nifies 29 and 5 one-hahdredths j 20 . 005 , 
29 and 5 one-thoisundtlw, ltd. The 
. same numbers, expressed in vulgar fiac¬ 
tions'would stand respectiiiely thus?— 

< “S. “f* 

Me willperCcivo, therefore, that the value 
of a decimal fraction may always he a*- 
eertainedhy supposing one, or to 
he divided into the ttumher of parts ex- 


ptosfsed hy prefixinjr ‘he figure I to «• 
many cyphers as there are figuiea en th# 
right of the decimal point, and constder- 
mg the decimal fracUonitself as cxpiness- 
Ing number of thdse parts. Our 
Oorrespoadent will ohserve further, that 
29.646 expresses the ncitial weight m 
gntins, of 106 cuhical inches of the gas 
referred to, and not its weight in relothm 
to an ei^al v^ume of water, whicdi is 
the cjstfl^d, vhetitljteoijicgrantg it em¬ 
ploy edii< 

An hifStomrter, of simple construotion, 
will enable him to determine the specific 
gravity of nitnc arid, oi any other acid, 
and such instiument maybe procriied, 
hy applying to Mr. Bate, of the Voultry, 
who, with so much ability, consliucts the 
appaiatus of Skikes.—‘En.] 

QUERIES. 

g,,^—Having domed eonsKlciiiblc in¬ 
formation by a eonst.mt penisil of jour 
excellent little woik, I shall fi'fl obliged 
if ycei wiW assist mi to moiease that m- 
foimation by inserting the following 
queries — 

No. 7. 

Arc there any means of preparing 
jirmts so as to be enabled to colour tin in, 
the piiiiting papci, m its oitgmal state, 
bting unfit for stieh mirpost’ 

No. 8 

Is it possible to ustoic the colour to 
silk, aftei having bcensldined by water, 
or other liquid being spilled upon it * 

I am, sir, 

* • Your obedient servant, 

J.T.K. 

, V Nof 9. 

Sir,—1 wish to be informed of the 
cheapest and most efficient means of 
wAi-mihg a bouse bv steam. A dcscrip- 
tiifn of the necessary apparatus, and an 
estimate of the expense, will oldtge 
Y'oui constant rimder, 

I. N. II. 


No. 10. 

■ Sir,—-I should feal greatly obliged to 
any of your corresponirents, who can in- 
foim me of an expeditious and cheap 
method of sttining <tf* dyeing beech, 
pear-ii ee, maple, alder, &c,,''of a black, 
and also a red oolour- 

Greewwich, W. T. W. 

I 



AJJ8WERS TO <tU^RlES. 


Not 4 

1 wiili to kQOiw the ttw(i ftisto 
reasoti why two U««| 'Whtcii are pftwllel 
to oaioh ;>ther) for tottanoCy the toj[» and 
bottom of a lomg of window*, appear 
nearer to each other ttt the wont distant 
than at the nearest oatremity. • 

CAtYitt; 

Islington. 

(The trite optical reason 5f the e^eet 
alluded to by Ga)<vih i*, that the ap^ 
parent.inagnitude of any object depends 
bpoD tSh angfle whielf it subtend* from 
th« poinf at which the rays of li^t pro¬ 
ceeding' from It meet at the retina of the 
eye. Now, it is evident that this angle 
innsi diminish in extent^s the object r«. 
cedes from tim eye, and the object will 
therefore appear smaller, in proportiou to 
the distance from which it is viewed, 
Applying this priuciple to the example 
given by Calvin, he will readily per¬ 
ceive the reason why two parallel*!iiies, 
vi^ed fioin one end, appear to npprit^b 
cncli other as the/ recede from the eye 
towards the opposite extremity; for, )is 
the angle which they subtend gAduaTly 
diminishes as their distance frohi the 
spectator increases, their apparent dis¬ 
tance from each otlier must necessarily 
diminish in the same ratio.—En.j 

ANSWKRS TO JiillERIKS. 

Qubiiv, No. 1, Vol. TT. Page 16, 
COJ,I) CKMEJfT, 

To prevent wnste of tune and money, 
allow me to say, that if spirits of wiui 
be placed “over a slow fire,” and hep, 
“close covered,” so ns “to preveu;’ 
evaporation,.” as statjj^d, page 242, Vol 
11., the vessel containing it wilLiiievil- 
ahly burst, most likely setting tile huusi 
on fire. 

The garlic juice ecu only be desirable 
on account of its mucilage; and this wil 1 
coagulate immediately it is added to the 
spirits of wine, and is, ou that account, 
useless, • 

To form this cement most favourably, 
therefore, omit the garlic; and, having 
put the Spirits of wine and isinglass toge, 
ther, and having suffered them to remain 
some hours together, not forgetting- to 
shake them every now and then, you 
may place the vessel in o votfrm place, 
should the isin|;la8s not be thoroughly 
dissolved. But It should be remembered, 


that Tet:y hi?^ 'n»te? will desttny the ce¬ 
mentation ina4« tliw mittturo. 

P.C. 

Qvsry, No, 46, Vol, II, Page 173, 
8nEj;.UKG-^SAi.Ta* 

In answer to your ^orreapandpni;, 
R. Yellow, resecting sail of^tttrtar and 
sal ammoniaCf i beg to state, that in this 
eascj a double decomposition takes place* j 
the potash, by superior affinity, takes the 
muriatic acid from the sal um/noniac, 
while the diseng^ugod Carbonic acid passes 
to the ammonia, und forms the carbonate 
of aniifiouia—the smelling salts of the 
apothecaj-y. If quicklime is used instead 
of salt of tartar, the pungency will be 
greatly increased, but less manageable, 
the product being gaseous, wbeicos, in 
the former case, it is solid. 

Left Hawd. 


Quekibs, Numbuhs^ and llS, Vol. 11. 

Pages IlUand 425. 

BBOWMN# ODN BAKRri.S. 

Half an ounce of nitric acid ; sweet 
spii4tb of nitre, au ounce; blue vitriol, 
2 onuccs; linctiirc of steel, 1 ounce, to 
he mixed together: the vitriol having 
been previously dissolved in a sufficient 
qitanthy of warm water to make, with 
tlicdlher ingredients._l quart of mixture. 

Before browning the liarrel, it is ne¬ 
cessary it should be well cleaned from 
grease and otbi*r impurities, and that a 
plug of wood be put iuto the muzalc, and 
the touch-hole well stopped. The mix¬ 
ture is then to be applied, with a clean 
sponge or rag, taking care that every 
p*1 of the barrel is well covered with 
the mixture, which must then be eximsed 
to the air for 24 hours; after which ex- 
pnsitre, the barrel must be well rubbed 
with a hard brush and rag, to remove the 
,oxille from the surface. This operation 
must be performed a second or third time 
(if necessary), by which the borrol will 
be made of a perfectly brown colour. It 
'must then be carefully brushed and 
wiped, and immersed in boiling' water, 
into wliieh a small quantity of alkaline 
matter has been put, in order tiiat the 
* action of tlie acid upon the barrel may be 
destroyed, and the impregnation of the 
water by the acid ueiitraliaed. The bar¬ 
rel,* when taken from the water, mqjit, 
after being perfectly-dried, be rubbed 
moth with a burniadier of hard wood, 
eii heated to the temperature of boiling 
water. It will then be ready to receive 
a varnish of the fpllowing materials;— 
Spirits of wine, 1 quart; dragon’s blood 
powder, ddracbma; shell Itc, bniised, 
1 ounce. After the varnish is perfectly 



S2 Alt^WfRS na &c. 


4i{KHi fbe tmmO, it atitM bt 
aamnb ^Hh the buran^r t(» it ft 
gioafty ftppeamace. WWo tbe IxirM) »♦ 
MIMifa rubbed fwiR «t«ey ft ^it^e vitrliriie 
•cid mfty be applied to it ^ ftnd ^ttutn It 
mult receite the trentment the hafrels 
undergo after browniftg, care being taken 
to deaden the aotiott of the acidu by tnenns 
«f btHling water. Wheft brown barreie 
are ip eonataftt ute, tbe brown may bp 
«ootiftUft11y kejilt perfect by the ttpidioa- 
tioa ftf fWfar, which ihoftld rentarn 
upon the titrface for a day, and then he 
waehftd well with boiling water. 

If thia operation he repeated once a 
month, a barrel which haa been pei fectly 
browned in the firet tuctaoce, will con. 
tinne in a proper state for a number of 
years, A SciiscftlBKa. 


Query, No. 1, VoKlIl. Page 13 

YBAkr 

Sir,-—In answer U }i«ut correspondent 
“ H. C.”, No. 57, page 13, 1 beg to ob¬ 
serve, that yeast is an dcid, us appears 
by Its soon tiiriiing sour; and it cons^ts 
of a great number of subtile and spirituous 
particles, wrapped up in sneb as are 
viscid: when, therefoie, this is mined 
wDth liquor, it oeeasious an inteq^ne 
motion by tbe interfering of parttcleanf 
diiTerctit ginvities, aiethe sphrituous pftrts 
will be continually striving to get to ^ 
surface, and tbe viscid ones cobtiaftally 
retarding such ascoftt^ idid prevefttitig 
their escape. I do hot thiufc tbftt any 
discovery has yet been made «f a snbsti. 
tute for yeast ^at will answer the por. 
pose of housed(.eeperH, When ^east is, 
very dear or vhry scarce, the foliowiftg 
expedient may be adopted^ tomftfce a less 
quantity sufficeeuppose it is inteftded 
to mabe idUhd. el fio«r into breads dret, 
peel and bi4l Itb^ of potatoes, )HMir tlift 
water tram them, hnwt them up very fiaei 
and ttiK them with ahotit a quarter of a 
pmind of illonv, then add a» toneh of the 
warm wHe# to 'wMeli they were hailed 
as will l^uee *tbe whole to the eousU- 
tence OOpiiiaftn yeast; add about on«- 
third of ^ ypimt ynsi would otherwise 
use for tbp ildibO-^ •^dimit, ojtd mi* it 
well with ttie pohKt;oii«» fee# 0oirer the 
vessel over Ih wbleh yon ilL 
let it stftnd in a.warn tnitn hn« 
risoa,^ike « e^itar Aed Mins to 

fall tilgaiM^ this wira'yijj^i ^ a^wit two 
hour*, add you may thee proceed to meke 
your bread as usual, 

London Road. Taos, Tataob. 


QtKRY, No. 4fi, Vol, II.Page 142. 

THAItaOAftB'eiT SOAP. 

Tpike a glass phial and half dll it with 


shavings of Windsmr or CHtd aoftp, dll the 
phM wi^ the best spirits of wine, Mt it 
near the fire until tlie soap is dissolved, 
then poitf it ittto ft IftOeld Of buy shape 
required. 8# Ilt>i.i.Attt>s. 

QuBRy, No. 105, Vol. II. Page 382. 

OOORtPSSOim PASTlt.RS: 

BenBoin,giijn aad frankincense, of each 
2|dpiebias; gum myrrh, gum sty ra*, 
chseanlla bark, id powder, and nitrate of 
]mtass,,af OoCT 1| bnnees 5—-roiaed and 
termed i«tf « ma^ willi niiicilt’ge of 

S um arable and oil Of turpentine. Or 
le following:— 

Camphor, flowers Benzoin, powdered 
charcoal, poadered cascaiilla bark, pow. 
dered Tuikey myrrii, powdered mire, of 
each equal quantities; b»*ut them up with 
syrup sufficient to form a mass, and divide 
into pastiles of a eoiiical form; or may 
mix with rectified oil of turpeiitine. 

S. Hollands. 


Qofky, No. 80, Vol. II. Page 255- 
>JBR AWO water PROOB CEKRIfT. ^ 
To half a pint of vioegor, add the same 
quantity of milk j separiit* the curds, and 
mi* tbe wWy with tbe whiles of fire 
Pggq,; beat it well together, and sift into 
U a quantiiy of powdered quick lime to 
bring it to the consistency of thick pash*. 
Broken vessels cemented with this paste 
never separate. S. Hollabds. 


Qurry, No. 61, Vol. 11. Page 23?. 

tIBMSBT FOR BRpKEB CII.ABfa, &C. 

XUssdlve five or six pieces of mastic, 
as large as peas, in as much highly rev. 
tifled alcohol us will render it liquid. 
In another vessel, dissolve also as much 
isinglass (previously soaked in water 
until quite soft) ill as murh Freftcb 
Jlnindy or rttm,tais will mttke two o«ae«|| 
»r bbottt five table spooBslull by measuik« 
of strong glue, and' odd two pieces of 
gum auimoOioc about Hie sixe of a pea, 
which must be nibbe<| or t^unii ftutH 
they are dissolved; tbea idii Urn whole 
with a Tory gentle hvatj ki^ it in ft 
pbifti well stopped. Wlien it is to b* 
used, set tbe bottle ip bot, water), atftd 
rafter having warmed the fftrfiioeB^''thh 
articles to m joined, apply the immont,’ 
keeping tbe parts in eh^ omrtftet liir 
about twelve iumrs. The Jojo|n|!S buide 
twitb this cement can scarcely 6e per¬ 
ceived; and BO strong is the union, that 
the substances will sooiiei break else¬ 
where than at the juiu«d part. 

S. Bollawds. 


Answers to Conespoudents in our next.- 


Loniloa Sainted by ft, O. Guvvai.i. and (Jo. Crowu Court, Fleet 3 tie«ii 
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WR. HI AfPOi 1) FOB 


MR nUOHFS s «i(Air01iD lOR 
REPArkINO llil IVT"! aiOR OFHOMF«;. 

(Fiomth MirnAwiCb (jALtUBijPol I ) 

Tm f ompl( lion of tht I ir^t "Volumt 
pf Mr PvuriNGioNs \ci 7 txc(lknt 
work, now publbhing uudir tlip Utlf 
of ** ThL MfCITAMCf. 

SrliNCK AND Art, affoids ns an 
opporlunitv of bt h aig tns.lHnonv to Us 
m< nts, an 3 11 strongly ictommtndmg 
It to th itt( utu n of the nmiifrous < Use» 
of individuals foi wli we iiisinution U 
IS mttn U d I lit* luthor li is bw n long 
known to tlic sticntifii woild by bis 
Histora il uid Dtscxiptive AftoiitU 
of the ^It im T ugmt, his “ llluslra 
lions of th( JVIuqujfe of AVoiccstirs 
Outuij of Invi ntioiis, his improied 
iclilion of “lugnsons Ltttiu s on 
Mtfhanies &.( ^,'ind from the cl ir 
and expheit uimnn an which hr liis 
1 luoidafed flu vu ms subjects compic- 
huididin the v ilnroc brioit ns, wtVan 
cntiitain nudculif lint the Ma/iaiii<& 
Ciulkty, when t mipUted, will con 
sidtrably enhance llu w ell c irci^c! n 
jiut it ton of the author * 

Jt IS obscrved iif the Prospectus, tlnl 
** the piOTumeiit adv ant igcs e>i tins 
woii. to artisd.nS' and^nucfianics will 
lx, 1 hat (VC r\ dep u tine nl or sc it nc c ind 
art will he c oiiipletc in it-^clf, ind may Iw 
purchased s.ipii cttly W it< h nuking, 
for lafetanre, will exclusively oecupy 
the first part, so of othc i ait\ some 'of 
whieh will lit conipleted in one pirt, 
c therfi In Iw o or thn c, ac c ording to the 
txtentof thnr us).>tefrvf licvtiisfs by 
wlueh inediis, tvny ptuficil iiym, 
who may not rnjuirc th whole wirk, 
imV, at any tune, lurnisli liimscU with 
jsutii portions of it as best auoid with 
his pariieitUr purhurt ' 

** A complete and cf onomic al Arti 
snna Llbraiy has long be e n a dcside 
ratmu , and the work now pio'kiited 
to the pubhe ynll, it is pitaumed, le- 
commend itstn to gontial attenUon, as 
will from Its novelty, at. from the im¬ 
port me c and extent of the subj cts 
whieh U is pioposfd to tmbracc 
Iht jilan skctelitd in thL piospectu-^, 
has been stiictly acted ujou itt the 
treattseis cent mu d in the FinU Vtdunif, 
wluch arford anipde tsicleticc of the cx 
teiiMve md kboiiOubiesi nehes of the 


mthor, in his illustrations of the dif 
foront arts of which Ik has treated. 

He lus not (onlined his i« marks to the 
picstnf si etc. of the usefeil arts, but, ns 
fir as the obscenity m which ttm early 
histoiy of seme* of tficm is ineolitd 
wonlti permit, ht his triced them to 
their origin, and pomied out the pro¬ 
gressive ©stags Ibiougb wliuh tiiey 
bast advaiict^d, to the state of petfee 
lion m V lij,ih modem in^inuily hw 
placed them 1 >r mstiucc, tn Uit 
ticatisc dll Clock and W lU li making, 
winch coinmcuces the woik, flu frito- 
jfion it tiist allucltd to, a® one of the* 
earliest instiuiiH Us i mployesi m the 
lueasnmnt U o1„t)n)t this j }< bowed 
l>y the (Upsiidra, oi naiii ifvd , and 
the >iubs(ijuciit ipjibeition of wheel 
w 't *0 Ihosi h n )1 leic il niie limes of 
which water was the pimie mover 
lilt hist clock moved h\ weights i* 
Inen uhind 1 1 , anl the viruus un- 
provcjucnts iii tlie constrtictinn cf 
(locks, mtioducpcj m the eomst^ei — 
syneediUj, igcs, u minutely mel ac 
curaUlypulKuhii/ec1 W’jitih nukmg 
is the mxt bi ineh et the sul ject, md 
it*is ikatshilcd m the same compu- 
hiHMVc ind perspicuous iinmuI All 

the nuunrons puts wlueh elitei mte» 
the cppmntly eeimplicitcd simefnre of 
a watch lit ruefully deseribed, iiul 
their scpii etc and combined opti tie n 
distinctly cb e lel de cl I his ji irt ot tlie 
tuilise comprch lids i dise upturn of 
llu import inf hoiolo^i al mipiovc 
rucntsel Iluiisou, Cuihmi, Hi null is, 

&c 

1 ht prccevluig tn di e is followed by 
an illustt itioi) of the utof cn^rat/H(t, 

'in all its bruuhes, which i succexdeci 
hy flu (ofuhnifl<r'> and Hktt/ 
eouipUtt guide The next 
poili m of flu work is devoted to the 
art of pin>hii», which is illusfrafid 
with id {.ue of ability commciiMiiite 
,with its importance , and the latter 

J idit ot ifie volume coropusess the 
iiitidti e guide, and ccsntaiUft a valm- 
dhle trcatiu on atrhttetiuut with a 
lull explanation ot the artx ot iiw/t- 
tnahomy, Ltnptniiy^joincty^, 
phnnhmg, pavdni^, and every other 
ait connected with huildinp. 

From this part of the? work we 
litvt se lexifed the efiibe^Wimcnt of the 
piesent hminbci, illustribvc of Mi 


<e 
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c<?ijtriv! 8 ini(ifi of a 
iej>atxw th<? rntmur of 
for vhiijii J^jWK-eJVi'd a reM^ 
^ of A^>^f v 1 |»ii 0 b 18 
Mfv P4»WN'C«ToJSf m Iht 
itKtew^ • 

'i* TlliiftintsiigViHi i8 inad«* *0 tntf're i»und on 
an nprtg^^t polo* m the of tl«. 

on two whooif raniniing oa flia 
ftopr. 80 that It can ht turuirtFto all j>att 4 
ofthod’dlao The trtjfiiRviiTf Apitbenis 
an Ahli<i'i% eloYHtJou of the haAoM, its 
«e«ct«<i III the dome U 11 , of the hiftldiitjf 
Sf Ihe chtif Ruppoit i(i > stiai(,lit ectif 
f( id poll, A A, wliu h titfus on a pilot it 
the t ip, suppoit< d by a piiic ot wood 
hxidniioRt til 11 |) of till diini in the 
coiitii, and IS siipporttd ut fh h tt mi on 
uiintlii I pivif, 11 iliiif. 111 istipoi wiut 
fixed on tin /I nr I ) ilii'i pole i 1 ^ht 
hi Hid ti mu IR fixed, and tini^mii 
loifW on two r^iicM fi 11, till se aie ^ 
tunled at liie h >tf inf of tlu tw i npt ij,lit 
!( ^s, K K wliuh irc noarlv as lii^li a« 
tiu walls of tlu l)iiildiii|ir llio Apii i*f 
tl)efie,snppnit till i nds of tlu InoeiiiKd 
plunks, r r, tlu iippi r f iidu of winch in 
h dltd on e u li s d< of the cnilif poh nf 
1 > Belvitru these j!inks a iiumhit of 


boards or pUnhs are placed hdrirtmtallj, 
80 as to tonp a aeafiWj on whitsh the 
woikmea stand to work rouetd the itt 
toioi ud the dome, at any height they 
hud Ootiveiliitnt Tho Width of tbe« 
kti p8 gradmllV dimmlxhta fiow thi? 8pne$ 
hetfrtek tilie two upngbtu, B B, to a very 
Bjaatl point at the pob neai B The 
whole IS hr<}oed by tw « diagonal st vy s, i J, 
t-Steiidin^ fiom tlie boHom of tin up 
lights, B B, and tiuiured to the upper 
pdit of tho pole at E Th« euivod 
pi inks, C r, aic also sfrengthi nod and 
snppnited hy the shoit brnets, T T, O G, 
and II IT, whuh ixttnd ftoin the stays, 
I I, to tlu HIIVI8 C ( , tlfse foim a 
stii and Meuii si ifinid, wl u h tiuiy he 
(tisilv inored lOiiiid t4,^n\ pint of tlu 
I it< in il doiiu ut pl^ isuu 1 ( etriii^tluii 
tl t fi luie 8 ) 1 M hvs, ditigoiiul 111 u (s uic 
applied hi Iwunthn tuoiipiights,KK ” 

In hts rf mirks on tfic (oostturlioni 
of SI ir/in/i/ 1 , l!tc uithur also introclin t s 
thi t^iiioHing mirinioiis contriraiict, 
liyttliiihtho pointmf:, nml otbirne- 
icssiry itpaiiH of <t hou«u, niiy bf 
(xtfornted at a ^coinpiratiicly iuull 
tObt — 
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MR. iiR cIltMritJir 


'»*Thw KJaii!)!* imid 

eantfStta at notfaitrg iitioa>« #An « «0it|»k al 

;platiIiB> A, to Tu'linph two otbeto» B B, af« 
mtttod, for^in^ A *m «f ttoog^, «r ^ot^ 
blfleioiijroTd^oik wtiicbtito ^osrktoeostond, 
wfaiCtt Ib a^ispeoded At any «t 

C C and B 0 are two Cttnaea 
of woody 10 wliioh the troogh or BOofiHd 
t« fixed i in the top oroM'^pieves of these 
fratooBy two puHies B and T, are fitted, 
and ronnd these the ropts by which the 
•eafibid is saspended aie pessrd , the 
endiy a a, of these ropes are tnad( fast 
to two htams or seafiold poles, G and II, 
wiiieh project out of the upper window s , 
or they maybe fixed orei the parapet,or 
by any other meanB, ob is thought proper, 
two BiBgle-pull^hloeks, g g, aie also 
suspended from thrse^oles, and the rope, 
after passing undei the pullics, E tnd F 
pastes o^er the puUies in these two blocks, 
and the lopes or falls, h and i, come 
down to the machine, and are made fast 
to any con renient part of it, tfiijiefore, 
by drawing thcae ropes, the workmen 
«an, with the greatest ease, raise or de¬ 
press the suspended Bi;afibld to any place 
where it IS wanted for woik/ 

The work is illustrated with nmner 
«us diagrams, neatly engraved on 
wood, m addition to a well cxe'eMted 
eopper*pU*e engraving which aoeom- 
panies each part, and its utility is m- 
Oreased by the mode of puhheation, 
which enables the artisan to pro^un a 
distinct treatise on the art which he 
practices, without the necessity of pur-* 
chasing tho>e parts of the woik in 
which he IS not immediately mte rested 
Wc shall probably avail oursehes oi 
future oppoitunitiee oi submitting some 
further extracts to our readen., who® 
opmion wre thmk will coincide with 
©ui own, that the M<^thanus' Gal 
ier^ will form a valuable addik<on to 
dlie stock ol periodical htontiffe. 

_____ p 

MECHANICS’ INSTITUTION- 


MB COOPSr’s 

kixni tscrvBB ON cBBtalSTav. 


PVttVHBn BBMARR^ OH TUB MARL FAC 
FBUSSIAH BIVB- POBMATION 


or rxfg fBvmv 0 , oa ffjnHwM hi 
i«»a6i(iat—«iT» »tMDo«rot»mot<*‘«rlwto, 
mrP^bst or cHkodch, ob 

•w|t» oeMrosiTimr 4 tto sv&fme 
nuAvirr—ITS coaiaBsTfttiiB pBOfBii- 
•rilnw-iTs ABsoBrnow bt waTuh, 
Sso —naroHATiojr or CTAttoaBH With 

OXYOEKw-CVArrlDB Of FOrABSIUK-^ 
PBDSeiQiACin'HSDLrBO.PItBeSIC ACIDy 

sAc 

« rplDA/, KOVBMBItR 4TM 

Mr Cooper commenced the Lcctute 
of the piesent evening by adverting to 
the expenmmts exhibited onlhepieeed- 
ing Fiiday, relitivp to the manufacture 
of Prutnun btvt, and observed that, 
previous to continuing his remarks on 
the method of pioruiing prvsvne, nr <y~ 
titwpfui^ he would notice the iisuUs which 
had nrcuned, dining tin week, to the 
siibstanrcs produced by tlit piocfssps be 
had (xtniplifiid It would he retolletUd 
tlint, upon pom ing a solution of iron into 
a solution of pivi^inte of p>taihy the pro 
,w>pitution was not iicrfict, but if had 
siiici ptrfectly siihsined, and was now in 
the botth btfou till 'ludlp^uc It would 
glso 1 ^ remeinbtied that an impurepiiis- 
siate of potash had bti n foiiiiid, by the, 
imincrntion of horn with carbonafd al- 
kaUy or pearl ash Put of this pr duct 
hid sitiie been propcily puuficd, by 
washing, and the addition of thi solution 
of iron had pioduied the dark blue 
coloni, now observed in the vfssel on 
the Ittture tablts Mr Coopir htii ex¬ 
hibit! d two vesstU, inch containing so 
lutions of puissiati of potash, whith had 
he<n further pnrifiid, by dissolving ihe 
cr\slaU formed ui the first solution. To 
(ich of these solutions he addtd an oxi¬ 
dized solution of iron, and the blue pie. 
cipitate was nnmtdiately formed, but its 
colour was t tiy tliflerent in the two ves¬ 
sels V In the dti< case, the solution of 
linn was lightly oxidated, and the pre> 
(ipitate was of a light Hue colour Ihe 
highly oxidated solutioo of iron produerd, 
on th( (ontrary, & dark blue precipitate 
TIm former solution is the bkxk oxide, 
and the I itter the red <yiide of iron, and 
the addition of an aeid to the light blue 
prei ipitate, formed by the Mack oxide, 
18 necessary to produce the deep bine eo- 
lour requiArd Hence, it is oAvions that, 
in the maniifaeture of Prusttan blue^ the 
iron should be m the highest state of 
oxidation^ to obti^i) the dense blue pre¬ 
cipitate which IS the abject of the pro¬ 
cess The Eectuter here prodnoed a 
piece of the bl&ck, coaly substance, 
forneddurmg the last lectuBS,by heating 
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7N' Priu^n blue bai«I been 
with the re^ oxide and .wBter> and by 
digesting- the suliNtanccs together,' the 
oxide had taken the prm>9iAf<% or ej^no. 
gea of Ihe l^riissian hlof, to itsllf. After 
the products had been aepavated, and 
duly eraporuted in a cold ploce, tj^e rc- 
nult was the production of the crystals ip 
the vessel on the Icoliire table, consist¬ 
ing of tlie prussidcy or tsyunide nf mer¬ 
cury. To complete the prucess, and 
obtnin prus.« 2 ne or cyanogeiiy in a pure 
state, it is necessary to place these crys- 
tals in a retort, and exposetlteiii to the ac¬ 
tion of heat, when a further decomposition 
will ensue, and a large (luaiility of ga¬ 
seous matter, of a peruitur quality, will 
be given oil’. Tbi.s gas, ^^ Inch is the pru.t- 
ftwiawe are in seaieh of, is rapidly ab¬ 
sorbed by water, turd it must therefoTi! 
be collected siver mercury. The disap¬ 
pointment which was experienced in the 
last lecture, arose from the medfuridi. 
trough not having arrived in time fur the 
performance of this patt of the process, 
and the liCcturer here expressed some 
surprise that, in a large metropolis like 
this, so much difhciilly should he found 
in getting pieces of apparatus from the 
inanufnrturcrs. It oftigi happened that 
Lecturers could not obtain the articles 
required for their exi»erimeuts till the 
moment they wanted to use them, and 
they were thus exposed to iucoiiveiiicnees 
known only to themselves. He thought 
it necessary to mention this fact, that 
the Members might not imagine that 
blame wps nttrihutab^ to any of the 
Officers of the Institution, for the uu- 
aroidftbte postponement of the latter 
, part of the iirocess. 

Mr. Cooper now pnt a portion of the 
crystallized prumiiie qf mercury into a 
glass retort, which was placed over the 
findte of a spirit lamp, while the neck of 
tlic tetort comoafnicated with a cylindri. 
cal glass vessel, inyertod in the trough 
of loercnrjr.! ;Thc first effect produced 
bn the sul^lby the applicatjua of heat, 

; was its assntning a black appearance; 
..and, as the decomposition procneded, a 
large quantity of gas was fryotved, and 
collected in the/ecfii%er, from which it 
^displaoed the merchry mt it abeejMled, 
and became co»diish»^ by bbining in 


ihe salt sh'ottld ''b«.' 

,‘dffji'and free, the water ‘’bl- 
crystalliitation. .The t^lt contains no, 
water in itself, but a portion of fluid, 
ik tnelosed mechanteatly'betwimn tbe la*. 
minffi of its crystals during their fOrims- 
tion. 

While the decomposition of the cyan, 
frfp qf mercury was proceeding, Mr. 
Cooper adverted to the composition and 
specific gravity of pntrsiae gas, which 
he explained by tlie following diagram : 



12.708 X 24- 39.65 =55.066 

« 


‘Weight of 
hoOcnb.in. 
.Prussiae. 


30 5 : 1,000 : : 65.00# : l.SQbSp. gr. 

It will be seen by this diagram that 
prUs.tine is comjqyied of two volumes of 
carhon and one of azote; the three vo¬ 
lumes being condensed into one by their 
niiion. It is therafore evident that 
13.708 (weight of 100 cub. in. of carbon)* 
multiplied by 2, and added to 29.65 
(weight of the same quantity of azote) 
will give the weight of 100 cub. in. of 
prussine, which is 55.066 grains, as 
stated above. Its specific gi'avity, com- 
^ pared with that of atmospheric air, W'ill 
J also be found by the concluding aiate- 
inent; for as 30.5 (weight of atm. air) is 
to unity, so is 55.066 (weightof prusstue) 
to 1.805, its specific gravity. 

One of the properties of this g,w is its 
being very combustible, and horning with 
n flame, the colour of which differs es¬ 
sentially from that of niiy other gas with 
which we are acquainted. Mt* Cooper 
here ignited a stream of cymogm at the 
apemire of a sraall ,iet, .vyhep it iostaiitlg 
burst into a flame of a beautiful crimson 
cn|dur, fringed with green or light blue. 
He had alreiwly observed, that tliis gas is 
rapidly absorbed by waiar, and bei now 
exemplified this fact by agitating a por. 
tion of it in contact with a small ipiontify 
of water ill a glass vessel, which he tlico 
opened in the mercurial trougn* when ih% 
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&bftor|ition was undpiid a%idPht 1»y tlip 
ascent t>( tbe ukkuiv hi tlie veasd 
Water, netoidiuj' to ibi cx|)njnn*nifc of 
M f>M lussif,iB cipnl>1» of tthMubtnj' 
4J KlTHS Its VoUlllH of piHS^inK, Uut tlus 
{>iO|wiitifin IS sniiill, in i lOiptinMiii isith 
its alisoqitioti bv Home othrr fluids jil. 
c /W aud nikahiii foluftopt^ foi latitfttici, 
ali'^oib It in nmih pr*i‘ter abundintr 
This effect th< Tjoetttwr exemplthed by 
a,*itutiiig a small ijuantitv of a volution of 
jiottiih with the pns, tii ail> tbe whole of 
“wbioh was Soon nbsoilxil, ns wassbtwii 
liy coDiUL’ till vessel imdei inert 111«, 
yrhith iiuni(ili.itr1} losr till it ilmost 
fiUtd the tiibt, with the i m f jiti m f Hit 
«|iic« (Htiipuil I13 till nikiilint SI lution 
The biMull poition of gfns w hit It irintiiiid 
vnahsoibid ill till iippii |iiit(irtln ks- 
wl, nii},bt bf (oiisuhrtd a indititiiij; 
tbe mixture of olhfrs ilntiiuis wilb tin 
r V tli{V(r« II, ind^lie dffrttf of ibis ini 
pniitv ini^bt b( isttitaiiKd by titiplo} me 
a |rridu ilid tiibt 

ihe ail ion of po/as/Mipon piwts «• is 
of some luiportarui , foi ifulir|ri ipi m- 
titj of llu f^iis bt ulded to a sin ill por 
turn of thealkaU, tbe piiissiiu bftornts 
piitiall} detifinpostd If, on Ibe i ni 
traiy, onlj a small q'lmfiti o! tlW ^is b« 
niUlcd to the pot i,sb, ibf pniss ut, 'iiisti ul 
of uiidii,>om{, dff niiposition, entiis mto 
{onibmntion w lib tilt ilktii, tulpiodiuts 
a ydlovr solution, si niubxt s niiliii to 
firuwtaft of potash If, boW(iri,wt uid 

to tins produrt a s dulion of non, iioPuis 
Biiiii blui will bi ruinnd without tbe fur 
tliei iiddiHon of ni and Mi Coopii 
now mlioduttil a portion of t/n 
titiif wilh tilt viasrl loiitaiinng tbt to!t 
tion of potavh, wliidi bid absoitnd tin. 
it/anogirtf niid obsi 1 ii d tb it tin irtilition 
of tins 111(1 prodiufd tin nuiniiliiti 
< s< ipt of aiiotbi r g is, s 1/ i arln rnii oi«/, 
tin presence of wlntb w is nnhtntid by, 
tbe depMSHoii of tbe mniurj iii tiu 
vissd If ill now pass* d up \solvltvn 
ofirotty be li id lilllt dm bf fb t Pn vsuin 
hint would soon b( formiil Tins w is 
ni toidttislj di)Df , blit till »i ino./i 1 not 
bt ng Mtin apiofui stile to piixbu 1 tli^ 
itfjuiicd II suit, tb( COT tuts 111 tlu tiilii 
veie lumsftrrid to ato^lui ussd, md 
stt isnli loi « sin t turn, will n tluftii t 
pilyeili I 11 1)> tlw Lettuui took plue, 
and till blui pr{«ipltjt( w.is f iiiuii 

Ml fiiopii biu obsenid, ibal it 
Would II idilt but SM^iftshd itsdf to 
tbt minds of tin Metnln s, that llu ton 
stitaoiisol p/>usuf, and tin propoiti nis 
111 wliub tin V Hit cotnbiind, m;,,bl lx 
asftrl mud bv ditomilmg it wiili 1 h 
itl a dost ussilI H( hull ike ulystatid, 


tbnt piVmine or cyam^ea in fanned of 
two lolutocs of tflrfmw and one of asiotpy 
and Ik now inqnned what woiibl be tbe 
uew touipottiid pioduoed bj addiOif tw v* 
I m to this ^as ^ , 

*' Carhimtc acidf’ apsweietl out of tbe 
M f-robi rs. 

* lligbt,” said Mr Cooper, ** and 
wlml t]H*aBlity of oxt/giH must bt addtd 
toprassKit, lu ordt r to insure tbt tUtom- 
position of tbe ffiis into its uliituate 
< U KK uts' ^ 

“ TiAt voliiut^s,” was tberepli 

^‘Ctrfiiiili, Sind tiu I <«t«i< 1, tin 
ndili|ion of two volneus o1 h <0 t!i« 
two volimn s of t/I 1 will in m « uf > < 

(t/d, wbile ill sui^li vohiiii if a is 
stf it It hi itv 

Mi (.oopti now I us d ii(Miit«iiii sel 
shr lu 4 III llu 11 II in il t>iii(.,ii r in 
V oliiii < < f 1 0 i, t • \ liu il bt I Idi d 

tw 111’lints of ;j / f Inna a blidui, 
iiid hiving tbns (noiinid 1 iiiixti u 
r Ip bit of 1 xplosioii, !u Iri'isfinid the 
Ill! till l, ISI 11 to I hflOTI, ^IlSS KSH 1 , 

{lit! Ills'! t \b utedol ir A I 1 1 di a 

^^1 W!i tluii dll III {u Ml dirt M li 
*iiiidimi, uiil till c'liuk beii^ j issrd 
tliioii b till ^ isis, ti I ! <-S110 II I witb a 
dtgiie of iioliiui wtiiti (xcilid soim 
tiiunf mm,, tin spidiliis I he di 
liiitnii wi uiuipuiiiil fij i^VII111 
flash of III I \u 1 I dm I i iilmt, wbuli 
li ff a sn«ul 11 impii ssK ti on tin iie for 
SOUK nimutiN liu < h 11 1 lint bid 
tikdipliici hi 1 Ilf w ur u „i iiu lit of tl I 
]i 11 Is of till luivid t, isi s w IS now 11 1 y 
iiidint tiif I / » liivm intiudmro 
comhmitiou with tlu «i / ni, ti toiiri 
caitonn and, a i on uid il'1 e mih 1 
tioii of voluini b III t ikdi plu«, h tie 
(aiise I f till 11 lb lit e xplosion wb di lu . 
<oiiip lined tlu ( xpeniiHiit, w is tin un 
niditu} ixpmsioii of ibf tiwis nb b 
s(|iuatiii/ from i ii li otiui fo slu w 
th( foimitiou ofgrii h /il and, Mr t >0 
pd it,lroiliicd'11 ])0rtK)u ol / // n ;/,r 
1 ito llu v(ssd, md, up la i^llatiiij; it ui 
con aet with tlu l is( s, the Imi -w tU r 
as iiimda milk} appturand , hut up u 
addin,, a litib mun iIh mill, its |i ms 
pticiuv was uimuditttely iqstoHd It 
W1S tin idou I vide lit, that rail i me ar 1/ 
Ind hd II foimed hy iblk uuioil of orif m 
WI II tlu < at bon ot tlu eyrtiw^di, m| ilt 
Its n l( w is iihiu Ued, au4 the toiisiitii- 
tion of Ibis singular W thus situ. 
facloiily deiiimisluted 

Piussiiip Is lapihb of ciitdirt' into 
f ombiii itiou with idtiutt of cmiihiistibb 
biilus, foiitim„ 1 iiuyihd of pidiiin 
tompoiiiuls, Wioidtiijf to tlu tiihsuufe 
with which It I (ombmid. iiUimm, 
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wlicu lieat^ in Hh)^ gas, pnssrsscfc Ihc 
^operty of entering into coinhuMitiou 
t*ith It, witiioiit nooabtoutug iH iltetnn- 
pogition, and tbeitfuic fuium a Muiple 
(i/itinde i>f potasumn A letoit, contain 
Hifj n poiiiunnf potif^sium^ waa now,t»x- 
hdustul of ail, and tin ratnuiu was^illrd 
■witb (vonweea The leClurtr olmrvtd, 
that thongti a (hciniral agtiau itunie. 
diaUljrcomnM nud brtweeutbeputaH&iuni 
and tin gas, its opuahon was tvtieiiuly 
slow, Liid Wilt lelaidid bj "a Joai*ng or 
01 list, aliich (uvilopiMl tiu initiU, and 
piotorUd It, in some uiLRsure, uguinst 
till iction of lilt < lyonr n, so thutgfc i (i ui 
hours would el i| s< holou lln ii union was 
cikrttd. By tht upplii iiioii of htat, 
howiiM, tlh potisMiiiik would soon In- 
eoiui iiiiuinh s(lilt, nnd its fusion would 
i u ilitatr its (III 11 wijli till ;jn stiff 

1 hi Lit til ir hill ipplifd tin In it u( i 
S|iiTit I imp to till lit) t uhscniuL, it tlit 
rnuf titiu, til It t hii|>p<uid, lot unfii 
(|ii<iitly, tint 11) (K|ii(>sion took pi ii c 
duiiiig till I vpi naif nt. This, howfvii, 
was iiol till i ise III tilt piisdit in Tintt , 
till niutnai ntion nl tiu two snh 
ktiUlCf s plot II d« datjUIl tiv, till p)in>,\lfnt 

In soon an a sliU oi iitivi igiiiti ui, 

whiit thf € i/ftr ^(7 wliuli hiltd tin m. 
ioit, iinhilxd I iiddish hut iflnii the 
hi uid p< lii'tsium Mr (’oopd iitii r<- 
luaikdl, tidt tins iS|idmiinl w is soiiii- 
wldi piiiiduxii il, as it uii^lit hi inltiitd 
til it p/ss ( \ IS ,1 s«;i;o/K/ o/ coitihus- 
1 / 7 , hut this I not III I isf VII 1 

SI ms hodns lont on / ^and '7 t, mil 

jidhaps f/tf/f/f f/f/ squill au "iviuoit 
Aslitu tliiv dill 1 into I uinhiii itioii with 
olhd boiliis, 111(1 dm II ,, tin iiiiioii ol tins 
li is with |H>t is^iitiu, hotli light and hi it 
ni (vo! id i III mIIovs lomponuil 
lonnid in this 1 pmiudit is x sini|ili 
(onihiiialion o* p/u sn f ind 
and IS tliditiiii I ilUd pr/isstdi oi yj- 
ta t uin * p 

This riunpoimd o<i*/d/isfiK *01111 yii- 
fusiittfa IS ,iuilt',,t>us to till lonihin umiis 
off'/ j Rfl with nil I illu luil otliir liodii s 
It has him diitiousti itc d, npiiu 1 loinui 


We find, tlicrtfbie, that prictsinc oi 
cTfani/genlT capable of entertng mto com- 
huiutiun with Aydr<^w; but tht dinct 
loinhuialton oi the ttc o auManct s to form 
prat tic tictd, cannot he effected Ilc- 
eoui se must tbei < fot e be had to the agent y 
a( othti substameH, aud the prusf^e ot 
nttrct&y is geucially imployed for this 
purpose Mr. Cuopir heit lutroduted 
into m retoit some piu^ndf >/ men ai y, to 
which lie added U 7 utci aud munattc add, 
and, upon applying heat to the Vfssti, a 
(juautityof praxsK imd was soon distilhd 
Old. This substance u of riemt dis 
loiiiy, thungh its lombiuation with non 
in the form oi Prussiau blur, has long 
been known Its snii II is oi » rcty pi 
cull u iiatuii, nnd iisf lohli s that of piach 
hlossonib lu bittei aluimds, ioi which 
ff isoii It IS iriipioyid by pdiunnrs to 
gill a scdil to poiuatiiin, kf , jmd by 
iiistilldb to loiniiinniiu^i i fiatour to d r 
tiiii liquois Bv (Vi^illing pitch hlos. 
soms, I) ttd nliiii|iids ot I mu I Ii ivis, i 
sniill i|iiuitit\ ot issditi iloil (oinisiirf 
(oiWainnig prtfi ir nid, but this ui), and 
(is I w iti r whif h holds tin acid in solu 
tioii aif hutli dm it lud dfuilly puiMOns 
lln 1 iduiei indttionidlhiHdicnmstaiice 
IS I < antion to tin Meuiluis not to indulge 
in Bfjuns (lossissi ig this flnoui By 
th distillalioi oi bTltir almonds, it is 
ptovfd, tbit tins owi tbdi fiiiioni to 
ibis subs) mil but, in tin iigitihla 
kiugdnii, wlicind ; diiWf aiid is toimd, 
tlnti IS ilw i>n Hoitnlhin,, picsitit to 
loiiiiti) nt U diadly niiluiint, so lint 
thi ‘ b|in and autidoU’ accompany 
(gch otln r 

Plus H /It dy III a hi„hU iniicditi itid 
stUi, not tike that whiili Ids ludt pio 
liiicdl 111 tin last icpdinnni, but 11< 
ruiid hv till -.diiy ot dn/ niiint < 
Cf*f/, withoiit .tn> nlniiMiiu ol w tir, s 
iis to gdid iti It III t puie stat«, iinl pii 
fidlv ill I f 10111 f out luiiiialiou, lousistj 
ot inn sidumi oi aitrun^ru nad oni >t 
hfdtfg 17 , whnli f 111) Iw • volnnns by 
tlnn nmon, is iiprismtid m tin iol- 
lowing diagram — 


01 elision, that wInn tin thlindc- iii 
biou, lit into (oiiiai I u ilb imf 1, a dunbl* 
di f mil position ensues, Ibu hfdrortv ot 
the walei loiSbinlu > with tin chi iir, 
whih itsfnygdi gois ovu to the until, 
fcte Exactly tin s mip 1 (li d is produi 1 d 
bj wati^ on the / rusude i f potast/iim, is 
the oxt/gen of tin watei eiiUis into eoiu 
Tnnatnm with t n p/ta>>s//i/n, wlnlt its 
hydioirtn mntis with tin < tjano^i >/, and 
fmnis /J/Mivff fills tsp nininl is 

not idy well adapted tin puhln ixhiht 
turn, ds tin d( coinpositiou is iflcetid 
sil( ally aud uupereeplibly 


} Ml f oopd here obs( n pd tlial Ibongli 
In did not proftsB to imniuutin itf pb i 
niniulnil iiistiuctiiiii, it iiifj ht In i 
f I ssfi \ to si lie, tb It w In 11 this snhst 
IS I] plnd toiindnal puiposts, tin s i 
si I in s (iilplojid Ml It piodutidi, le 
iisdl a tin tuHowin„ piopoitioiis — 
pound of prusside of inticniy, mu pound 
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> fljffii^flic af Sd, and aft poiiad* of «na^, 
^ iflifftilM «t n low b«<w, down 4ft -lix 
wbloh |>ro{|iioi fo)7(ns the^rxtmic 
•Mfd ftf Atedlieid 

jprumnc 4>ttteri into eombinaticMti with 
and forw* wHIi kXMLlj^^ptvMie 
a«to. Tft produce tbis ^niiij^und^ it i« 
neixttmfy to employ the twoeonatit^ts 
ia a g:aii«(iaa «uto^ and to iatroduca^ttm 
into an exhanstod vrbaet, in tlto proitor* 
lion of ante TOtutne and n htdf of sulphtrM 
0 ttH hy<irosm to one volume ttf egan^' 
gm- Mr. Coofieraocording-ly passed the 
rctlMisUe qonntitiifs of the two gases into 
anexhftuaUd receiver, and observed that, 
ia maliing' this experimeat, if the guses 
ara in a perfectly dry slate, no action 
takes place lielv^eetl tin in ; but if water 
be afterwards introduced into the vessel, 
a number of very mianle crystals, of u 
yellow colour, will be seen sitootiu;; 
throitgKthe fiuhU He bad endeavoured 
to ubtaiti the gase^ns dry as possiHle, to 
•hew that, in this stale, they will not oet 
upon each other; and’naviiig^ now ad- 
jnitted a suiall portion of water to 4he 
mixed ganfihf he exhibited the vessel to 
the audience, but stated that the expe¬ 
riment was of very delicate natuia, 
and the forumtioti of the oompouGd in 
qutoStioM, was hnidly susceptible of^de- 
monstrution in a Kotiue luomi. Those 
Memb«M 9 who were near him might, 
however, perceive that^the crystals to 
which he had ad verted,"were now dart¬ 
ing tbrougli the water, and eonnnunica- 
ting a yellowish tint to it. lilunagh had 
been dune to shew the nmnuer in which 
iuipho^ptusHe arid i« fonned, and lv¥ 
need only add, that this suhstunce is cu- 
pable of cdmlrining with iron, but pos. 
sesscs no other retnarkable properties, 
Mr, Cooper concluded by stating that, 
as he had terminated his observations pa 
cyanogen, and it« compounds, he should. 
In bis next lecture, take into coiisidera- 
tiott the nature and properties of ommonm. 

LECrORK. ron ^EX1:' war-K. 
Friday^, Novcinher llih, Mr. Cooper'*s 
Eighth iUctiirc on Chemistry. 

.III....— -...I., 

IIt3rjC.i;i MEOtlANKtS’ iJJtsTItUTION. 

Wk have been fav Jured, bjy Dh. A'u- 
the Bpestdent of the Mecha- 
nilc^' Institution, recently established! 
art Hull, With a copy of the able Ad¬ 
dress vrUioh he deliveted to theMein- 
b^, At the period of its foirmation, 
Ine persevenng actiidty «»f this gentle- 
AiAit, in devoting his taieuU fu fhe 


di]9tisbn of knowledge* and hit'^^* 
bdity ftw office to which he 
bsen apfKiintod, may be infefiied fk>n» 
the foUttwing observations, wiffi whltih 

his AddietBi cotametiees— ‘ 

1 ^ 

“'You have now acco|ppll>*b«d your 
plyccr,'—'ihe hlechauics’ Institute la fully 
establish^ i and 1 have to congratukte' 
this Mecmid op the soocfsafol lerujiims- 
tiotfof the labours of your Frovlaiotijij 
epmraittee,, ^s well to express how 
tnuch^gTijlihed I feel in having* been 
thus called upon ffi address a few words 
tu you on the Mccaaion. * Mf lut has 
been eftt in happy times.’ I had the 
hunoui, twenty five years ago, to lay 
the foundation of the present Public 
labrary, and at fts opening 1 addressed 
Its membeTH fiom the C'lmit, on the cpu* 
nexion which I could liace in history 
between biteiature and Coiumercc- 
Boon afteiwards, by an Ks&ay on the 
advantage of Lectures, which 1 read at 
a Special General Meeting called foi the 
oceasu)n, 1 had the good fortune to pte- 
Vail on u great iniyority of the suhi-’ 
servhers to adopt a plan for public in* 
utruction, by Lectured, to be paid foi 
out of the funds ofthnt Iiiatiffition. Ou 
tlia| ui;c^bion, you inny remember, that 
w e procured tbc assistance of the present 
very justly celebrated Dr. Birercck, 
whuse talents we even then justly ap¬ 
preciated, to give a course of Lectures 
on Natural and Mechanical Philosophy. 
The no less justly esteemed Dr. MoYts 
also gave a course on the Philosophy 
of Natural History*;* 

*' I cannot hut regret that this was dis- 
coutiiiued, in cons(>qucnce of an idea 
(a very mistaken one in my judgment) 
entertained by some few individuals, 
that U was speiidtug their money on 
>new schemes, contrary to the original 
intentions of the subscribers. 

“ We afterwards attempted to form a 
Cummeririal College; when T pioposed 
to the three great Corporate Bodies, 
each to found a Professorship, for tbe^ 
purpose ot teaching the risii^ geuera^ 
^ion of merchants and milora the lau' 
guages of the commercial world, and to 
estapiisb a museum of spqpimens of 
the articles of our trade, This aohento 
was not adopted here, bat i bad soma 
gratification in seeing it approved «f, 
and ncted on, in othw-places, 

** When the Botanic Subscription was 
completed, I had the good fortune to he 
selected to preside %t the opening of 
the Garden, and I read a I'-joture on the 
History of the sglencc of Botany. $iace 





i}aAi *iwt f bave Addnseiwd &» Priesldeitt, 
mi H» first estBblisbmeat is tbii place, 
p fiacietj forUlerary and Pbilowpbkal 
purposes; and wt>v tbat 1 tm 
called upon to address tbis still more 
practical and ttscfnl Institution,-jdiie 
fiimeon of old, 1 may * ddpart in geace,* 

^ It is, permit me to say, at once 
I'tatifyib)^ to myself, and. #bat is of 
mruebmore Importance, bl^ly tistr^l to 
yob, that T should tbns recapitulate our 
advancement and prog;res» in Int^ratare 
and Science. Whet^su mulb has been 
alrearijr done, ought we not to be the 
more excited to further and more ener¬ 
getic attempts ? ” 

After a vaiuty of mterestinjj re¬ 
marks on the miportaiit objects to be 
attained by associations, ionoed for 
the purpose of acquiring scientific in¬ 
formation, the Doctor introduces the 
following observations, on the pro- 
pnely ot consulting tlie wishes of the 
young, m die choice of their future 
pursuits ra Idle •— • 

One great object ofthis Institution is 
to improve, by due exercise, those fimpl. 
ties which we flel a certain intnitive 
desire to cRiploy in a particular direc¬ 
tion. This 1 believe to be st]ptra% to 
nature, that 1 consider it an tmperatti e 
duty to promote the cnitivation of talents 
that are pointed out by the wishes of 
youth:— 

' For since the cUilms 
Of social life to different Inbouts urge 
The active powers ot man, with wise intent 
The band of nature otPperullar minds 
Imprints a different bias, and to each 
Decrees its province in the common toil.* 

'* I will give you an instance of the 
fatal effects of thwarting this direction 
of nature, which fell under my own ob- ^ 
servation;—A sickly but very intellN ' 
gent youth had always manifested \ 
great and decided {/l|dilectionyor mu- 
No, and if urged to exercise or exertion ’ 
in any other direction, always showed 
great relnctance. When he was called 
on to learn the trade to which his lather 
had sucoemfully devoted his time and 
talents, be resisted, and proposed to 
ibliow music as a means of procuring a 
llVi^ibood % but to this, his parents would 
nut coasent, and be was bound appren¬ 
tice m an active employment. In the 
course df his apprenticeship, being often 
hurried, and sent here and fhere on 
business, to the extreme of fatigue,— 
bis only solace wag music; but, as a de¬ 
votion to this*was considered as an idle 
amusement, he was urged on lo hit 


stated duties tmtU hl| eonstUhtien 
tkiled f emd wbcp I lind siw hiiBvbe mas 
evidently deellalng feum 'an otfanie 
affection of the Iteaii. Sid died, and was 
opened i we then diechweted that his 
heart bad bedn so imperfect from l|dttl>, 
that bis inability to exert himself wtm a 
nuiural consequence of an orgahid mal- 
formatian ^ that be must always bgre 
felt himself unable to move qulticly 
without great distress; that bis love of 
music might be said to have been in¬ 
stinctive, as be could freely indulge in 
that exercise w itliout fettgue. Xn short, 

1 am of opinion, that he died from an 
inattention to his intuitive feelings, a 
martyr to bis profession; and I have no 
doubt that he might still have been 
alive, and an ornament in society as a 
music-master, had his facnlties been 
exercised in their true direction. 

“ Whenever we find a youth de¬ 
votedly fond of a pafticular pursuit, or 
decidedly averse to a destined employ¬ 
ment, and at fhe same time are fully 
coni'inced that such predilection arises 
from no immoral or vicious habit, we 
ought to comply with his wishes—* it 
is tlie voice of nature 
' ’Tl««Heaven itself that points out bis pro- 
aression.’ 

And 

‘(he poor Indisn, whose untutored mind 
Sees God in clouis, or hears him in the n tiid,* 
acts more agreeably to the dictates of 
the Deity, than the wilful parent of po¬ 
lished life who resists such a witli. 

Every one knows, that the best time 
th lay the foundation of learning, is in 
youth, and that dexterity also is best 
acquued whilst the hands are growing; 
but let not age be any impediment to a 
man's entering this Society from a fear 
thSt be is too old to learn. I have 
learnt more of the principles, the science 
of my profession, since 1 imposed upon 
myself the duty of lecturing on phy¬ 
siology to the pupils of the Infirmary, 
than I had previously acquired, by 
thirty-five years* practice; and I can 
assure those who are advanced in years, 
that they may yet feel the pleasnre of 
learning, althongh, like me, they may 
hq^ passed their grand elimacterii:.*’ 
The Doctor then disqutiies, at qpn- 
teiderable length, the subject of Politi- 
hDal Economy, and advances a variety 
of arguments, to ptove that “ tmeha- 
nifal inventioM^' rather than *' szm^ir 
UbQuK' properly constitutes the wealth 
of a nation, assistance which 

simple labour derives from the us^of 
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nia)®l>ifflfiry, is ioicibly pcwted o«t in 
the«abj(»aed extraft. 

•* ffee wonderful Jtliprov^meut tiurt 
>ha« beet! maxle m Tuaebmerj»to »botten 
labour, wuhm the last fifty years, 
liirould almost make oue think that no 
further impruvimcnts are to be d« 
eovered 1 can rem* mber «»hen saiu* 
niug'iVas performed by tin djatattBAd 
apiudle,mncb in the same mamieras it 
wan thousands of jears before,—the 
women carrudtbc lini, Or tow, o» a 
stick place d m therr waist-belt, and h8\ - 
mg atUcliPtl the thread drawn out bv 
their left band to a pieti of baid word, 
like a lound toit-rulci, lliey tnnhd it 
against tiitii tlii„li with their right 
hand, and thus gave a quick circuUi 
motion tu the upiudU, and &> lonncd 
tbetr tbjead i h« n tame tht lugi 
wheel, with Its band and spindle, this 
was set in raj id tuition with one hand, 
whilst the spii ncr ran a conmdeiable 
length with hti -vain ip tht otlui , lud 
then gtvirg the wluil a tuiiirary nio 
tion on bci return, she wound up wfat 
she hud rpun upon Ini spuidlc , ind 
thus rcpeatiiu the opciation, slu con¬ 
tinued to go baikwnids viid foiwirds 
all the daj lo»g, with very little ‘pio 
duct for all het labout 1 Ik n ramc the 
wheel, in winch tht fool cmlcl be tfn 
ployed in producing motion, and then 
was made one of tht giijattst impiove- 
nients ui simpb Mechanics,—tlit t n 
Version of the per|pndunlar into the 
lOtatory motion But at what an ini- 
tacasmable distance weie all th^sc cun- 
tiivantes put fay the invention of spin 
litiig-jentiiea, within a vci> tt w >< irs ’ 
In tiusc we set how on< mm ftii do 
tht woik of fif 5, by pun nurhimc 
invtution, and now tint thmiKil 
power can bt employed, wt cun sac 
how oiH nun may co iviit the product 
of the earth into a thousand times its 
value ovii simple Ubuui U ic ihen 
wc shew that it is not simple Icbuur, 
but iBccliainc invention, tint is the 
tiuc and only aourco ot wealth ’ 


fifOt kPOkl 

MFCnVMts’ INSTlTCriON 

Since wt idvexted te the nua-suics 
jp. contimpkliou, fpt establisLiiUj, a| 
Mech um s InslituUon at Stockport, m* 
Chesliuc, (Vide Vol II Page 248,) a 
jPuhUc Alcetmg has been heW, tn the 
Thetitre at tliAl pi up, to adopt lurthti 
steps fpr tiic aetomplisfaaieut of this 
difftixabiti object A more uumaous 


and respectahie tueciing haa e^dom 
hteo ’KCtaOssed, and a^r the malfiy 
drifrotthiee, which it is generdllyundtr- 
-stood the Commitlw ot Aiiaugcment 
lidve bad to contend with, eut b a ref- 
fiiiJt rtiust have bten highly gratifying to 
them. THOMAfe MausmM), Esq , the 
Mayor, p(f sided on the occasion, and 
bne^y stated* to the Meeting the pur¬ 
pose for which they were obsemUed ‘ 
after xihick,® liiofiARD llrvwoOD, 
Esq , pfoc ceded to uad an admiribk 
Addwes, explanatory oi the obpets 
and plum ot liu Instilutiou, wht< li w is 
wcfivcd with inuth applaiisi by the 
Mooting 

1 help IS one pAil of tins Addic ,s in 
which wi do not toineidt in opimoa 
with its IrtiiKi'', w( dluh to the fol 
Jownip pxplauUiou oi tilt plan on 
wtiicli the luatitutiou IS tu ot tou- 
duettd — 

With Kgaidlo the terms on whuli 
Miinbtrs s! nl lu admitted the ( oin- 
of ai'Bii<»emeiit, attti 'leatifL***' 
eviminatuinotthc vain usplinsaii ij tvd 
It other Insutntimi , liavf i silvid t) 
piopost tlut tin. SiibNcrihds sluil be 

divftlcd' lie) two< 1 isscs —1 k hjs,t i Kss 

—to iciisist ot mnh individuals i male 
a dtnatiiu to the iiisututum o' tin 
pounds »i upwaids at oiK tinu, who 
shall Ik honoraiy numbeis for hit, and 
of sue b as subscribe jiit pound ptr an¬ 
num, piyablc qiurliily oi hdt yiaily, 
in ndvuue, whi siull he lionuriiy 
nicmheibso long as tlnir buhsciiplious 
arc I on tin utd tiic Me mbpiso* tins c I ss 
shall ht cntitlid to all the adv int i is 
the Inslitutioii may ht ciuhltcl (o a fluid 
and tium then body tlu dircclois shall 
,hc aiinu Ul} thostn. Thesieond lass 
(y» consist cf sufhds aubstiibf Is, per 
rjinrtLi) shall be t||titlcd tu the use of 
the libi try, tiid tp all* nd all Jeetuus, 
iu/ ifKtll )>»/ At thgihft mi< nw/ aJAee 
c i»?i tid uith tht mana^^t ment of tin 
fnittitfun Fills arrange sum I, it is 
hoped will meet the appiobation of the 
hn ctuig, inascnucli as it itlciudeu most 
of the advantages oi other kysf'uis, and 
avoids some particulars vfiueh may be 
deemed objectionable Ibe respecta 
biUty of the management will be se- 
tuied, end, at the same time, the benefits 
ti be derived horn tht Institution will 
be brought within the reach of all classes 
ot the cummntiKy'—>tvvo gieat objects 
which ha,vc, ill luaiy lustanees, been 
overlooked or disicgaided ” 

Why the inanaj,€mtnt of the Insti 
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tutioQ IS to be exolvNiwly cotiftded to 
the homranf Ute feub&cnbere» or hmo- 
rat y quarterly or haU-yearly Members, 
we |tre at a los^ to discovei. We die 
not acqiumted Kvith Iho local circura- 
sldocos which may have led tto this 
deciyon; btit m far afe om oUfhvalion 
has Qittended, we have sc^i no reason 
to alter our opinion, tlm the indivi- 
dual's, for whose benefit Mecluaj*s’ In¬ 
stitutions an ^i!.tdbl»fchati5ttftd ijj'whose 
snli'jtriptious tliLy %ie suppUrh u, ought 
to poivsisa a dut sluu m tboir lududgt- 
tn< nt • 

Wt hivt, ualorfuiutt ly, h»d otta 
Sion to 11 till ill iiilo! rml attack 
ujiuii Micliantcs ’•lu'-tituti ns, bv a 
K(.v(.rcijl ciitU um, umiid truiN 
m Li), VdcVol ji 254,; aiil 
■«(. feel tht most siucue pltisurc ii 

IhIoic out u uki the j^tatifying 
c < vliibiti J lu thi 1 >ll( w ii 

mirks, w hi< h loimtd ji.iit of an do- 
(liu U pttchdilnmo at th« Sux kpoit 
** Mt( till,,, hv till Ilcv N K Ft f sjLty 

O' ^ 

• 1 kinv\ nt)1 «1 it UiL opunmis of 
iitlnis mils b<, blit, f< 1 ni\ own jait J 
(iTihult-i ttu inti lleclu il nimioti intiit 
o(lliou>i!(l 0 1 ot thi. I ;i,fTifnitc ob 
J Its of tbt Cluistiin Mini tiy, ind 
biiould fpti myself iittirh unsvoitby of 
111 oflici I susta n, did I not apjiovc 
of LVfry 111 titntion <ikiilit«d to pro- 
milt ^o btiitfictni a cause. 1 am not 
otic of ihosi wli J th Ilk lb it the latcrests 
of n li!,ii>n will suWtr bj tlie tii nUtion 
of kuortUdge—1 am tor the uiiiv«»sil 
(diKuliiioi tin peoph I nuiutd not 
cvtnipUish a biii.,U lay of that lijjht 
which IS (joiii^ forth nnnii' all cla sis 
of MKiity , but, on the c lUtniy, priy 
thdt, like the li^rlit of till nu>umig,*it 
iiliy ^0 foith (Iispcising buglitncsi»and 
biduty tivtr on* win Id, ind sinning 
morear.'i more in rt»pe fee tfty Wh^, 
'sir, att the lucii vvlio aie ippuntid to 
liluinu ate and sane t f) till w rid—who 
art ‘ctdpxitto triui up society in the 
kn iwledge of ibt I n„l list levdatioiis 
that ever came fiom lltaviu—arc thiv 
to be the abiitors of igininnce, and ill 
the vice iiud misery whidi ignoiiute 
eniailb <’ No, no, we are not si ch V in- 
dila and Goths as thm, aftti a’l,— ind, 1 
In lic^e, if till ini, I's of LugUnd’s vaiil 
ous Iiibtitutious.svLieoxd«uned,it wo ild 
then be found th u no body of men iuve 
btcii muie dc tivt in ciiculating know 
1 d(,<, in efr-iartiig the men’ll loue of 
hocicty, ind in adva.icuig tho Uappuuss 

of lilt world, tliau the libctal and cu- 


lightened Mlnisttsiit of ChrUtlanltj. ] 
am well aware, fcn, |ltat the dntctobjcit 
ol ihiblnatitvUoho te to promote stten- 
tific knvvi ledge, and ihetapphcainoa of 
ita dtscxjvems to the urts and maaafac 
tures of our country But, though this 
rails ih/tct obyti, I lanaol but hope 
that its coiiiifeial beoifits will be of the 
bygbest iiupottuice to tluti town and 
htiglibourliood We hvc i» a town, 
wb Ie, as it hlb bien noticed in the Ad- 
(itess, there is much low asiihualtty, 
bruiibh Ignorance, ind uioril degrada¬ 
tion Is It too much tohopt, that it we 
(an biiiig these wutilled nutiasts of 
bocKty to drink of (he putt fountain of 
kn wJtdgi the f >unt ini’- of i ict and in¬ 
ti mpuance w ill beiirsakent 1 think 
luii , foi i Inid It is an iincinibtioDable 
position, though till It miy K soroc tx- 
c ptions, thit in priipoition as wc rwtst 
tUi intcllcctuil cluijuti I ofaomty, we 
alboiriprovt its moial fcclmga.an 1 tint 
not a ft w iis^ liom the dt'^cos erics of 
nitnreup to the adoration of Natuic a 
tfcod 

Amll IO^ INOt 1 T Wt- Ml <lU:\.Nltl»’ 

INS It 11 riov. 

i 

• ' ' 

• In tbeciursc of theableand iinprts 
ivt Aildiiss, thlntiui bj K/riiAi'D 
III swoon, I''O , on opening tin 
Mil hi Its jjjnsntution at btoclport, 
he lUultcl, tnlhc following I nm, to 
the L t ihhshmi nl of a smular Institu 
tion if Asiiton-uudi r-Ly nt •— 

*' Anoth r olqeitiyn nu^ssaiy to br 
noticid liue, >s, flut tht incihiincb 
will not as til till mstlvcs of tlu adiaii- 
ti,.i ^ uc hold out to them. This has 
hci 1 ui»,cd by nuiiy mdiiiduils, but, 
^i,,uni{. flora till facts with which wo 
ai t K quamtid, rc latn c to otlu r sural tr 
csldlilisliracuts, wt may safely assiit 
tn ct this o1))i c tion is gioundlcss. 1 he 
Ml c h iiiics Institution i f Ashtoii-undc r- 
bync has not huu t^falihsheci more 
than thr c months, ami, on th autho¬ 
rity of its Fusiliiif, who Kis kindly 
iiiniishttl the Coinroittcie with mutiv 
useful mforaiation, vre aru mabled tn 

• lilt, tint i male rial alU ration has al- 

ri kdy liken jilacc in theincthamies of 
that town tJpwaiils of two huntli ti 
numbers had been era oik d cm tiu 
1)0 iks of the Instill tiou, and the /i al 
m i attention they display m the, af- 
h nd mcB of levturi , and tneir Inqui ut 
'I ts to the library, Iuve astonishui 
tneir warracat trieads.” « 
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HiiCrtllWJSTlOW Or BtfiAK* &C. 


E)tjB4*-Vour aod merciful 

OMt^ondeat* AMicotf &tat@s that 
^ecase mferr^ to by me is not at 
all analogous} on this fact he and 1 
coincide. 

** The Steam Pipe,” says Br, Kllc* 
becTCrin your 45th Number, **vr9s to bo 
oonsiderm rather as a simple Eolipile, 
and, consequ«itly, that the fire was 
ui^;^ by a very commodious blomng 
macMr e.” *' The steam," says your 

Cotrespondent, Amicus, ** passing 
through the fuel, acts as a bellotosy hy 
occasioning a stronger current of air," 
** The smith,” says Dr. Birkbeck, 

when he wishes to raise a powerful 
welding heat, generally throws water 
upon hia fire." Here is a little incon¬ 
sistency. The wafisr used by tlie smith 
does not act as an Eolipilc nor a bel¬ 
lows, yet it increases tile heat of the 
fire. Seeing this, how can air, whicli 
is saturated with water, pass through a 
fire, with no more effect than dry air 
issuing from a ***blois}ipg machine" 
tit 9. ** bellcm 9" 

Your Correspond^t, Mr. Asit, stafbs 
that he difiers from me as to the cause 
of the iovier bow} receiving more 
rain. Will your Correspondent per¬ 
mit me to ask him, whether be can 
conceive of a drop of rain passing 
through a moist atmosphere, and^ con¬ 
sequently, coming in contact witfiTinnu-, 
merable particles of vapour, without 
coalescing with those particles, and 
inevitably increasing m bulk > 

It seKns, from your Correspondent’s 
hypothesis, that the wind may contri^ 
bute to tlie effect; on this I intend 
frying some experiments, the result of 
which will be at your service—for m- 
serrion or the flames. 

I was ignorant that any part of my 
letter had been anticipated, as stated 
by your Correspondents, and I beg to 
apologize for my ignorance. 

A jurxNiuK Philosopher, 

3d November, 1825. 

--- 

HHrSOaiCAf. AND ZOOLOGICAL nCTlOMS. 

.'Tub spirit of the Middle Ages, which 
pOineBBi'd but little Bccttvate knowledge, 
and therefore required the more food for 
a IreentieuB imagination, was as much in- 
eliaeli m invent extravagant fictions, as 
to h^row them from otbws. The Monks, 


who almost atone possessed the important 
secret of the art of writing, forged, ia 
their convents, monstroMS iegends and 
lying chronicles, in which weak princes, 
who had eoffer^ themselves to he go* 
veroed by the clergy, were exalted info 
saintd^ and thofe of the greatest ahlli. 
ties, it they had opposed the cahtds of 
the cloister^ were stigmatized as the 
weakest and most wieked of sovereigns, , 
As tlieir interest was supported by ere- 
dttlity, ^bey, eacouraged the inveirtion 
and propagation of^ wonderful fictions, 
which were the more readily received, 
as the miods of men were unaerusiomed 
to exainiiSe or require proof. Gsbalovs 
Cambkbksis, under IIENKY II., wrote 
an account of Iiehyd, then newly con¬ 
quered by the English, in which he as¬ 
serted, that there were in that country 
Jishes mth golden teeth, and momters that 
toereha^f men and half beast e i that ducks 
grew upon tree^, &.C. Stc., and these ex- 
tiavagant lies were received with so much 
approbation, that he reail his topography 
of Ireland publicly at Oxford three suc¬ 
cessive days; the first day to the poorof-* 
the titwn; the second tq, Ibfc doctors of 
the diiTercat faculties, and thefthiid day 
to the rest of the students, the town's- 
peoplc, ai,4 the garrison 

This love of the uiarreilons had filled 
the minds of persons of all ranks with 
such a number of prejudices, extravagant 
fictions, and superstitious fancies, that, 
after a lapse of several centuries, they 
are by no means all < radicated. As the 
light of knowledge ipereased, these fa¬ 
illes were exploded; liut the learned now 
went frequently too far, rejecting them 
all indiscriminately, as it was found too 
fatiguing to examine the confused mass, 
and distinguish truth from falsehood. 

After the revival of science, such mon- 
sirous fictions were no longer obtruded 
on the world; but still the most unwar. 
rantable »ud wanton flherties were taken 
with (lie truth. Of this I shall only give 
two examples. AiiLiAn relates that crabs 
may be taken hy music, and the same 
has been repeated by many of the more mo- 
d««i n writers on Natural History. When a 
certain wind insrument is played ott,itl« 
said, the crabs will come ^ant of their 
holes; nay, even out of the water, and 
crawl (backwards, it must he understood) 
[to the person who is playing. Npt con¬ 
tented with this fable, .a writer, 'Tui the 
year 1720, has given the musical notes, 
which such a new Orpheus must play to 
the crabs. Again, PoReACcni says, in 
his description of the islandVf Sardinia, 

“ that the mai^^n (a kind of wild sheep) 
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j« found n« utitm'* tmt hi tkg titanA vjf* 
Sordiniffljt*’ and, after aomr furtW par¬ 
ticulate of tfaair natural liistoiy, adds, 
lOaiatitnes, jftrom /our to /vt fkousani 
mim0ons are taltea at dnbef so nnme- 
nxui arc they in the island, and so aetire 
are the inbwttanu of the island ui hont* 
ing’ them. Hence, aceordiiig to some, 
the unhealtfainesB of the jiland j i|^r, as 
the carcasses of these are left to putrify 
cm the ground, they tainistlte ai% wltlcn 
aoxifttis rrinds coutfibute to render still 
more jtnwboIeKonie.*’ 

PoRCACcHi does not rvnrrantthe truth 
of this account} at least, he aimintshes 
the certainty of it by an •• it is said.*' 
Nor oouM he wrilsdo otherwise, if be 
recollected what be had just before said, 
Ttz., that the moufflons inhabit the 
highest mountains, and run very swift¬ 
ly;” so that it appears extremely ini- 
probahle that they should be taken by 
thousands. But how many thousands of 
them must be taken, for their flesh, which 
be had before told us is very wholesome, 
"'‘‘‘and well-tasted, not to be consumed as 
food’ and wb%t numbers of theiT•car¬ 
casses must be left to corrupt, to infect 
the ail of an island, containing 440square 
miles? All this suflieientlyAiews that 
PoacACcni was one of those observers, 
who would rather repeat what they have 
been told, however improbable, than take 
the trouble to search into the truth of it. 
Had he made such enquiry, he would 
certainly have found a better reason for 
the unbealthiness gf the air of Sardinia, 
in the siliiatiou and nature of the soil of 
that island, than in the numlmr of dead 
moufflons. The manifest improbability 
of the tale, did not, howevei, restrain 
Dapper from translating the whole of 
it, word for word, from the Italian ip- 
to Dutch, and applying to Cyprus >«hat 
was falsdy said ^ Sardinia. By ^hat 
name shall we call such a fletion, in a 
work purporting to be an aiitheniic his¬ 
tory ? Especially, as the Italian wiiter 
had said expressly, though untruly, a 
little before, that moufflons are found in 
no part of Europe, except Sardinia, lud 
there certainly are none in Cyprus ; nor 
is the air of that island said to be un. 
wholesome,—yet has Bcpfon been mis- 
led by Dappbr, to suppose the moufflo’l 
a native of Cyprus; and who cun saf 
hotv many writers of Natural History have 
followed Bupfon in this error ? 


J. D. 


Jlfalloit Academyf Yorkshire, 


AKSWM TO aUEite. 


Qi««v, No. 48, m. 

SPOtKtANfiOUS VBOfctA'TIOjy. 

In amwer to ttie of A 

yo^g Farmer,” on the apoiltoiaom 
Pl^ipdij^on of plants, 1 beg to otervo 
mt the goberation of plants is, In it 
gj?eat measure, (if not entirely) 
to seeds, or principles which, have lain 
latent, and hid in the strata of the 
earth ever since the formation of the 
world. That evety earth is endued 
with a faculty of producing plants pe¬ 
culiar to itself, and that it had a semi¬ 
nal power communicated at the first 
creation of things, is, I think very ob'^ 
vious; because, if earth lie dug out of 
the deepest pit or well, and carried np 
to the top of the highest mountain, it 
will produce plants proper to the coun¬ 
try where tlfey grow; and Johan. 
Baptist. Phota., Lib. II. C^. 1, an 
author of good repute, writes, that 
when he had gotten earth out of tlie 
deepest cellars of ce^in houses of his 
neighbourhood, that tl^re might be 
i!b suspicion of adventitious seed com* 
ing to it, and hdft set it in the open 
air on the top of his house, lest the 
winds shoulib bring some into it from 
some distant region, not many days 
aiter, out of the several sorts of earth, 
in BO many baskets, several 4'mds of 
, plant? sprang up, and such as grew 
usually in the soil where he made the 
experiment; and it is remarkable that 
clayish ground did bring forth one 
sort, the Puteolan mould another, gra- 
welly earth another; and the same au- 
thor adds that, in the island of Crete, 


w'hifhersocver a man shall carry the 
earth, unlras somethmg else be sown 
therein, it brings forth cypress. In 
woods where, though oak, ash, beech, 
&c., may be piopagated by acorns and 
seeds, brought thither by birds, yet 
that the willow, and almost an innu- 
meiablc variety of other jplants, which 
*do not seed at all, (at least, which are 
not meat to birds, as the othenr are,) 
should spring up in the manner we «ee 
them, can be owing only to spentahe-^ 
ous generation; that is, to principles 
lodgikl in that earth, from the first ori¬ 
gin and foundation of things: and 
thus have I ventured to give my 
thoughts <m this impdrtant sul^ectj 



46 


AlffSMrSlRS TO OtJriJIHEf.. 


not Wiflj any intent to detract from the impregnated with semmdl rudicftontt, 
iti^ndoui and eternal works of jPro- proper for tht soil m whuh they grow, 
viduinct, l)Ut TO shew how agrcealrlo and whuh hue betii lodged m ittroiu 
this pi inciple is, as I thmk, to the dc- tin, credtion of the woild 
teruiitidtion and dieiee of the Almighty, Thomas TAVtoft. 

VISE, that all kmds of earth should be 117, Londort Road, 

QrrR¥No94 Vul I! Pagt^pi9 
OONTKNTS Of A RFSEJl^OIR 



1st Lfct the Tiapeaium, A R t* D, 
lepitsent one end ot tin tisUin, All 
the bteadth nt top (10), C I) t\u Ik culth 
at bottom (K), ami (» C, 11 I) the pi r- 
penditiilai drpth (20) 

2(1 Coiinlimt ihe Paralh I yt im G II 
PC, makii g ihe liiuinli BP I) cquil 
to thi tiiangif 0 A G, then will the Pa- 
■ ulhlogiam CBPC lu tqml to the 
'I idp, / lain A B C D. 

3(1 Pioiliite A C and B D to im c 1 ui I, 
amleieettht piipnidu iildi KI Draw 
1 S tt»«l S P, then will till sqii.utK B S I 
be equal to the Jhtiulli logi ini t t B P C 
addid to the ti tangle ( 1)1-!V1DQI. 

Th( n, as A G T= 16 IS to G C 20 , so 
is A R =^‘20 to Kl-ruSb 

Halt A B+h life I) 20 Hr 21, and 
24 X KM (a-20'j 4t*0=Aied at the end, 
and 210~hi(lt the uirn. 

R1 2'ix I h«20s=s&00—tiue ni(d h 

MDgi- 20 

Th<n to lind the dfpth ol onc-liall 
LM, n will 1«, IS hOO + the contuits of 
K B S I, IS to 625 tlu sqimrt of K J, so 
ifc 200 (600, Ush the tine halt 240) to 
325»*(hp hqtidtt <»( I 1, whose loot is ^ 
IS 0‘)l7766.177 , Iroin whuh suhtiut 
M I % nni tins L M - 1J 0277'i6377, 


whuh snbtrafttd trom K M ^20, It uts 
6 07221362 J ~ K I , tht d< ptli of wiUr 
the fust ]iuitv imist p top out, tind 1 M, 
the dtpthot watti htt, whtii tht tiist 
h tit IS pn(ii|ieti out lo tind Ilit jui t 
of piitnpiii,.', ISO X 200 06000, (iie 

contents III (uhit fptf_2J61 06 tuns m- 
£30 12s 7i</ , at J<f pei tun 

T II-M. 

[)n addition to tlit above answci, by 
tilt pniiiosti u( tlii qtthlioii, wt lute 
II et u til arotliei, lioia G Moilt j, which 
g'ivts lit 111 V tilt sline itsult, but does 
not siiflit It iitly eshibit tht tiiodtof uaiei- 
taming it —E» J 

ftiiitv, No 112, Vttl IT Pipe 381. 
MOiios coMMiMi \i ei) in lUdBai es, ixe. 

Sir,-<-B( mg no gitat mi^ht uiutici in 
01 mtt lunie, I hope you will make t vtiy 

t llowuuct for any inaetuiaey m my at- 
("iiipt to give tho explanation lettuiied 
by lloitAriDirts Bv tht thud biw of 
motion 111 jiiecluiiKS, wt die infoiintd, 
that *Ma tiiiy actum qt one body on 
nnotlui, tiuie IS nn eqflal « id conti.lry 
It uttioii'’ Thus, supposing tht mat. 
bill, to he of eqmt wtight, tlu fust uui 
bit, (t, fm tlu followii)„ figiiit,) sinking 
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atriiinst the .seennd, h, supported by 
Tvelg'hfcg of tlip ofbors boliind if, will lo^>e 
it» utotioo by Pi)iu»iunicatin;>- it to b :— 

u b c dt 

’, o oooooooooooooo 

)u like manner, coimnunioateH H to r, 
from wliieli it posses to the others in suc¬ 
cession, till the lust iiiarblA c, receives 
the propelling force from ai when ffierc 
beinif no lepellanl, or re-niifibg body l»e- 
yon(I*jt, to oppose the fore* impressed 
upon it by f/, the Inst marble is unaroida- 
hi\ forced away from the rest. The same 
eft’eet must take place, if two fir mote 
muihles are the pnipellauts, (heir weight 
being ecuistl to that the stuiie number 
at the opposite end. 

As this is a very interesting nnd iii- 
Stiuctise snlijeet, 1 Inisl I shall he ex¬ 
cused foi siilijoioiiig a fill ther itlustlation. 
The third law of motion ninv be p\em- 
plitied ill a iiiaiini i siimcwhat nnulogoiis 
to the .ilxive, hv suspeinling two iviiiy 
halls, of ei|ii.il weight, lij tliieads^ in the 
, ioaiiner rejiieseuted in the (igiiie — 



Now, if the hall, n, be lifted n little 
out of the pelpeodiciilar, and let full 
upon h, the former will lose its motion l)y_ 
coniniiiuieating it to the latter, and will 
retiiuia at. test uig^ the j erpendu ulSr, 
while the ball, ft, wijl he pu>|Mlle(' to a 
distance equal to that fioin wliieh n fell 
tliiiB proving that the le-actum of ft is 
equal to the action of a upon it. The 
same eflVct will he pnuliieed with tlirei, 
four, or even ten balls j or eight balR. 
may be suspended in a siinilui luaiiiier, 
mid tlii%c of*theni let fall against the 
re.st, when those three and the U>o m the 
middle will reuiaiu stationaiy, v\hile the 
three last wi|} fly up to a height equal to 
that froTu which the otheis fell, A little 
reading on this subject would, however, 
lie ndv Uahle, and it ssill be readily nn. 
derstood by <^ns«kting any tiesrtise nit 
Weehanics. 

JuvrMs Admihator. 


Qcbrt, NTo. 73» VqI. n. Page 259. 

MCTHOD op JA1*AN'«I»Q I-HATHBR, 
jr/iitB Japifw.—-This jnpim, which never 
elmngrs its colour, and whiqh absolutely 
withstands all the chewicul agents that 
bhaoken other white plg-nients used in 
japanning, is obtained in the following 
manner. Let some arlifieinl currhonato of 
barytes* he ground up with a suiScient 
quantity of white oil vaniish, and apply 
it successively upon the leather; this 
being done, the tiiiishing coats are giveit 
to the an tele with a japaii composed of 
enrhonate of Imrytes ground up with 
white copal varnish, and when perfectly 
dij, (he leathei is polislu'd with a piece 
of fell, and finely levigated puinice 
stone powdei, and the last or finishing 
polish IS api’lied by means of a spongo 
or soft luiisli, anil burnt heartshoiu 
powder. 

1 {‘ItotcJdjMn .—To oUtaina clear trans. 
p.xienl yellow, the le.illier must of course 
he white, and nqiillow dye is given to it 
by meuns of «om/, oi Freiieh berries, 
anil aliini; and when piifei'tly diy the 
ja|i.ui gioiiiid of [intent yellow is applied 
in tlie mtiuiti i staled above. 

Hi’iJ Jiip ni. —Fill this purpose (lie base 
of tile japiui giouud must be made up 
with innddii iiike, ground up with oil of 
turpeiiliiie ; this foutis the fiisl gioiiud ; 
when peifeelly diy, a second coat must 
he tipplied, coMijiosed of lake and white 
copal viiriiish; and the last with a coat 
composed of a mixture of copal anil tiir- 
pentiiie varnish mixed up w itb lake, 
Zl/tteo/apnn.—The first coat nnist hn 
five II witli ailifieial enrbouate of barytes 
ground with oil vauiish ; the si'Cotid with 
I’lnssuin blue, gioiind in eopnl varnish, 
and timshed as liefore staled. 

fihic/c Jufmn .—Tins is obtained by np- 
|^•Jillg finelv levigated ivory black., 
giouiid U|i with linseed oil varnish ; the 
seeoiid coat must consist of the same pig¬ 
ment giouiid n[i 111 eop.il vartiish. 

S. Ilort-ANiis. 

* Obtained by decomposing, or pour¬ 
ing into a solution of native curhoiiutc of 
baiyles, a sal ill nti (I solution of iviih-car¬ 
bonate of aiuinoiiM. 


•Qi'cuy, No. 1, Vol. III. Page l3. 

! YEAST. • 

Sir,—Your eorrespondent wishes to 
" know, if all the yeast iisid by the liakeis 
Ml Loiiihui, is supplied by the brewers of 
beer.—^^o; not above half. Great qu.in- 
tittes of it is iiiude from mall apd hops, 
foi wMieh 1 have given the ree» ipt below. 
Mil'll of the brewers’ yeast that is muJe 
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4rt^' 


•*•4^far Ui« Ba»kia;j»C Jir«ftd in Loadoa, 
from tite; t?)« bost 

w<hdr« the jttthlicAOi 
KfilWTaUj brew tl»«ir own beer. The 
|^4o» etrwg’ beer yeost is quite uotit 
for the mukiitg’ of bread j and the jeast 
frooa the sdiaII beer brewers is nM much 
better. Were it not for the fermentatioo 
from {lotatoes, i-do not know what the Lob> 
don bakers would do—I mean those tbi^ 
do not tmeahe composition from malt and 
bops} many of them do not like it from 
itaamnity to acid. The manner of Using* 
the potatoes, is by boiling them well, 
and rubbing them tfarough a strainer, to 
take the skins and roughness from them: 
the quantity used, is about 2lbs. to the 
dtlibs. weight of floury when properly 
cleaned, nifd a smaller proportiou of 
brewers* yeast than what would be wanted 
to your sponge without the potatoes ; put 
a handful or two of tlonr amongst the 
liquor, and let it stand for two hours be. 
fore it is put in the troiig'i for the day to 
work, This makes much the best and 
sweetest bread, 

COHFOSITIUN YEAST. 

One peck of malt, unil 8 ounces of 
hops. To the bops, put 13 quarts of 
water, to stand in the o?en three hours, 
then strain oflT; and to the same Imps, 
add 12 quarts mor^ water, to stand in 
the oven the same time as before. To 
the liquor taken from tbe% hops, put the 
malt (nfrt scalding hot); let it stand 
three jliours, then strain it od', and put 
the second liquor from hops on the 
same mult, to stand three hours as,bcfore. 
Then strain off, and put altogether; theh 
add the store to it to ferment twelve 
hours, when it will be fit for use. 

N. B.—Take care to keep 2 quarts, 
as store to femient with, when you make. 
The .first store may be brewers’ yeast, f 
The above yeast requires to be worked 
cooler than brewers* after the first sponge. 
Fo«r quarts will be sufficient for two sacks 
of fiour, T. II, 

Qrvat Mary^h-bttn€ Street, 

Portlund Place. 

Query, No. 7, Page 30. 

TO rRBFARe PRINTS FOIt COLOUKING. 
Dip the paper or print in a solution pf 
aluiq; wheii dry, repeat the dipping,, 
which, continue, till it will no longer 
absorb the liquid. This is a process to 
wbieb I have frequent recourse, and which 
answers extremely well,—if, however, 
any of your correspondents can inform 
■ne pfd lDore expeditious, efficaeious, or 
simple process, they will oblige 

o Yours, respectfully, W. B. jun. 


. Qurry, No. 10, Paga 3it, 

TO STAIN WOOD HBD. 

Take 2 os. of Brazil wood and 3 oz. of 
potash ; mix them with a quart of water, 
and let the composition stand in a warm 
place several days; frequently stjrisinig 
It. Wth this liquor, brush over tlie wood 
till the desi^d depth of colour is obtained. 
Then, with nY^ther brush, brush over tb«' 
Woodfj white wet wet, with a sointioia of 
alum, in thefproportion of 3 oc. of alum 
to a qn&rt of water. , ■ 

For a pink or rose red, use dmihls the 
quantity of potash. 

Vo STAIN WOOD BLACK. 

Brash the wood over with a hot decoc¬ 
tion of logwood } thsn, several times with 
common ink. 

To make a very fine black, brusb over 
the wood with a tuliition of copper in 
nitric acid, as for blue, and afterwards 
with logwood, till all the greenness of 
the copper soliition is gone. Or this, 

Drop a little sulphuric acid (oil of 
vitriol)‘-iuto a small quantity of water; 
nib this well into your wood ; then holdw 
it trf’chefire until it becomes a fine black, 
and wlten polished, it will be exceedingly 
beautiful. 

I ours, respectfully, W. B. juu. 


TO COEHESPONUKNTS. 

Mr. Johnson’s cnmniunicatiou has been re- 
ceived, and will be attended to In our next 
Number. 

The suggestion of H. Cain}>beli will be 
aciopted when the euN/eet referred to Is re¬ 
sumed. 

it. £. C.’s Query has already been proposed 
and answered. See Vol. I. page 319 j Vol. II. 
page 416, &c. 

The Question attached to Albert’s letter will 
receive a satisfactory answer in our next. I 
haS been already asked by another corres- 
* pondent. , ^ * 

’ ’• A Constant Reader” has Inadvertently in¬ 
troduced a word into his Letter, which we can¬ 
not exactly reconcile with one of his assertions, 
If he is entirely unacquainted with the gentie- 
nlon alluded to, how is it that he appears to 
know his age so well 1 

An Architectural Draughtsifiim'e Letter Is 
intended for insertion. 

1 T. L. win readily obtain the information bo 
requires by applying at tbe office of Insti¬ 
tution in Southampton Buildings. His Query 
is not adapted to onr work. 

W. F. is mistaken in his co<)jecture< 

Communications have‘beenweoeived freai A 
Subscriber*-An Old Enginser—Sopbes—Not a 
Mechanic*—Juvenis Admirator, Ac. 


L'eS&oa: Printed by R, 0, CrPNNXLL sad Co., Crown Court, Fleet Street. ^ *«• 
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** GOD bas, far the well-being of 8ociely> provided miin with certain feelings and CAnatUn> 
tlonal principles of actioHj which lead him to a conduct hepeficiai to those around him. Nowv 
these are the principles which, flbattered in varlopii' proportions among the individuals od' 
humau kind, give rise to Ute rn^d hues tf character among them.” 
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OUTLINES OF PHnENOLOGY. 


Iff compliance ^d'ith the wish of se¬ 
veral of ourCorrespondents* who were 
interested by the perusal of Tyeo’s 
first paper on Phrenology, we have 
given, -in the present Nuiuber, an Bn- 
graving, illustrative of the relative si¬ 
tuations of tlie various organs particu¬ 
larized in the Phrenologies system of 
-Djrs. Gall and Spurzheim. The 
drawings have he™ very correctly 
taken trypa a bust, presented to th(! 
Xondon Mechanics’ Institution by a late 
Member of the Conninltce, and will 
form an interesting addition to our in 
telligent Correspondent’s Abstiact of 
Dr. Spiirzheiin’o descriptifiii ol' the 
organs enumerated in this “ comical 
science,” as Tvro calls it. The bust 
is accompanied by a descriptive pam¬ 
phlet, published by«Mr. De Ville, of 
the Strand, in which it is stated,^ that 
** the inconvenience of a method, that 
might lend to mislead the young ob¬ 
server, has been avoided, by merely 
putting a circle or oval, according to 
the shape most usually assumeet, on 
the centre of ea<li organ. IJy not at¬ 
tempting to define the cjcarf. honnda- 
ries, tlie student \v4J no longer he 
disappointed in his expectations of 
finding an elevation, with the a act 
linear fgurv and dwunxions of the 
spaces marked out on the fnists that 
have been usually in circulation. "I he 
lines which inclose the figures of re¬ 
ference, do not, therefore, describe the 
exact loundaric!^ of tlio organs, but 
are placed over the centres of eac^, as, 
nearly us it was possible to do it in an 
artificial head.” 

In order to render the illustratioij 
as complete as possible, we have given 
three views of the bust,'by Mhicb means 
the precise situation of all the organs 
will be clearly understood, in the 
bust, the number 2f), which juunls out 
the organ oi language,” is plac-ed on 
the eye-hall ; and, it is oliservcd iiFthe 
pnmphlet, that “ the larger or smallijt 
d^ev'cloperiicnt of the portion of brain 
situated on the posterior part of the 
frontal bone, is indicated by the greater 
or lesfCT degree of prominence of the 
ej'e.’’ 

Our readers will doubtless observe, 
firat in the profile and front views of 


the bust, one of the ovals appeals 
blank, and we tfierefore think it neces¬ 
sary to extract from tlie pamplilet to 
w'hich wc have alluded, the following 
remarks on this hiatus in the phrcbo- 
io^ical system —“ There can be no 
doubt that an organ docs exist in this 
quarter rf the brain, intimately con-, 
n^tedwi^ numbers 15 and 16, (Hope 
and IdcaMti/ ) and which seems to give 
a turn foitlic supernatural; when large, 
tlie persons havb visions, are 'fond of 
the mysterious; and all m'lracnlous 
storied, disbelieved by the generality of 
mankind on account of their improba¬ 
bility or iro]) 0 !j|>il)iUty, a) ford them a 
rich banquet; romances, over winch 
a mystical cloud overshadows tiie 
agents nnd events, arc their lavourito 
books. It st'enis, botii troui its situa¬ 
tion and from observations, intimately 
connected with religious icelings, hut 
facts fat least in our owm eases) arc- 
wan ring to allow more latitude nf— 
opinion; and, ns yet, its special laculty 
and sphere of activ^ity aie not ascer- 
Uined,” *' 

, W4^i Iboio prelunmary remarks, we 
.submit to our readers our correspon¬ 
dent’s seo6nd paper, as follows: — 

DESCRIPTIOW OF THE OIIGANS, 
rOKTiNeti*. 

10. Seuf-Kstelm —Tins is a fiiiula- 
menlat feclinji', whicli gives to inau a 
ilisjjositiori to tliiiitv well of himself; anti 
when this feeling is strong, it aniounts 
to pride. It is necessary to preserve in¬ 
dividuals from lowness of mind a iio- 
hle mind is always possessed of some, 
st'lf-estei-m. 

■ J3. Love of Appbohatiok.—S ome 

tpeople Mill do any thing, so that the 
world yvill iiotiee farm, and in such per¬ 
sons we always lind this cerebral part 
large. This fundamental feeling is very 
evident in childien, and is encouraged 
among tiieni hy the name of emulation. 

12. C Aim oils NESS— Some people are 
remarkahic for Iheir timidity aud hesitu- 
tion, wtio iicvrr come to a resolution ; 
they think of doing something, but do 
not act^ in ,sueli, this organ will be 
easily discovered, lu women, it is ge¬ 
nerally large. 

i;j. Benkvolencb.—T his feeling dis¬ 
poses us to be kind to others, to assist 
them iu distress. TYfeat are called kind¬ 
ness, behigiiity, corapn^on, hospitality, 
good naliure, are so many manifestatioos of 
the feeiing. This organ is confirmed. 
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both In anitnalf) and mon. If wo examine 
nueK do«fs as bve mild in Uiciv teut{>ers, 
we shall find their heads mere raised, 
than the lu^ads of those that are tery 
iniVphierotiR. 

14. ViJJSERATros—Is ttaid to i:»’5revise 
to ftjcUtig-s, called moral and religions; 
to pay respect to beings aroiiofl us, and 
pay veneration to hiiperuatmiarbeings or 
saints. It is, therefore, 8oin*iines.a fco- 
ral, and bometiiiies a reiipjjtws fc|;luig. 
Wheii" 4 ipplieil to siipyior henigs, it is 
coiled ^ atlmaii'tv and when applied 
to heiii^* til oniid Tis, it is calletl ^ rev/ict 

IT). Hort:. — Some people are eflnlinu- 
ally sclieniing—hniblMig castles in the 
air : they (hiulf, and ^(imediiilel,t begin 
to tU’*, without reosoniii”'—without eau- 
tion; they foiiii p'.uis, and tiiinu they 
must be iiiiuo’di ilely lealized. There 
ore oliiers, who so eo'-iiy de>i air, that 
tltoy netcr hojo—ami between these, we 
shall liml ii gien* ilili'eri'itce la the, de- 
^elopement. It is a. feeling net e.ss.iry 
ill evei \ sitnaliou, for whal wonlil «i man 
.*V’ without hope- It 1 -. tliis power which 
disposes i»u;i to hope for a future ii'fej; 
tJiat gives him a ^ longiiif;- afti'r immor- 
tahty we*ue -so often deceived in tliis 
life, that w'c ho[»e for soinetlnti(/t hetjer’' 
in another. 

Id IiiRALlTV.—This power gives 
practical talent. If we look to the oi - 
gani/ation of pools, vve find tiieni bioad 
here. Still all men that ate hioad here 
are not poets; foi poetry is tlieiesultof 
o great coinhiuation of powers, and thi're 
is something very p- ftil lar in it. Theie 
mIiouIiI he a cert.iin warmth of feeling, 
an exrtitiition of mind, not uieioly to 
describi- things ns they are, but to give 
the desciiplioii a tinge beyond what i.s 
real—lh’'ic must be u little fiction. It 
is a feeling* whieh disposes men to bc_* 
come unhappy, since, it induces then? 
rather to look at things as they (flight to 
be, than at things as fhey are. 

17. CoNsciENTioDSNEKS,—There is a 
natural feeling, which makes ns look up to 
onractions with a desire of doing jnstieo, 
and tins feeling is ealled conscientious-« 
nr.ss. It i'l the basis of all legisiaiioii; 
for vvitlioot tltia fundamental feeling, 
of looking for ju.stice, no laws could 
have been made. 

18. FIu»I^fR«is.—Persons poasesslng 
this orgwt well developed, have gene¬ 
rally a strong dasire to c.\er< autliovity, 
and to speak witli grcrtt decision. It is 
the basis of the bi^o of indepondencp. 
It gives perse^raiice. If the power 
goes aloDo, then stubbornness and ob¬ 
stinacy are the results. 

19. ^ItjjntyiDvAUTY.—It is the power 


by which the wind Requires a know¬ 
ledge of the ewifewee krf objects* 

20. Form.—II is tbs knowledfc of 
the ,/brm of objects. There Rre sonte 
persons who have great talents and 
taste in forms, and others who are aV 
most inssnsibie to them. Thuk weibave 
a fateiiiar example iu the French natipn, 
who are more sensible to form than the 
English. This power is essential to 
portrait painters and to sculptors. 

21. St;tE.—This organ gives a know¬ 
ledge of the siza of objects, and is sup. 
posed to be placed above the preceding 
oigrui. An ruiist may have made a 
foiiii, and wh..'n we look at it, we see 
tlieio is no proportion. 

22. llEMii-TANcr., oi Wmicsut.—T here 
cun be no doubt that there is a peeulmr 
eeiehriil part by which t»'c judge of the 
weight, resistance, un.l moiuentaof hii- 
diio'. Thcotg.in is not, hmvever, clearly 
CSC-'flailied, and its iitiinhcr, ns well as 
tlmt of the prictWling oigri,:i (Size), is 
uot piarkcd in the bust. 

23 Cononii.— rhose who excel in 
Colouring have tlieiv eyebiows arched; 
and wuen we M.>e the eye.brovv to be 
inorcdiawii totvaids the*external angle 
of the eye, wc tnaj* h.’ .sure of the organ. 

2i. Loc.vhin'.— ri'^' knowledge of 
places, ar.t! tliG i.t’eat of judging of 
l!,eir iciativo Sit aaiiuns, iM-loug to this 
one f(iiit!<iriifti5t;il»i)iiw cr. Slaiiy persons 
shew a vety siiiiug local iiicniory; 
they remember every place they have 
seen, and othets can never find-their 
way. Pigeons and dogs possess tliis 
oi^an.and manifest tiie greatest power 
in knowing places, as do many othci 
arjtuals. 

2.1. Ordkii.—S ome people are much 
disposed to set every thing in its plate, 
•while others scatter th.cm about in a 
most “admiied disorder;" now, the 
first of tliese will liave the organ full. 
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Ammonia, toliservcd Mr. Cooper,' oil 
eouunfacing this evening’s lecture, 4s a 
suhstonce, nf viluch the existence was 
known to the eiirly chemists, as it is 
hientioneil in Basil Valentine’s book j 
and also by Baymofid Lolly aiid other 
chemists, anterior to tlicin. They were, 
however, only acquainted with ammonia 
in coinhinatiou with water, and other 
impurities j and the mode in vihich they 
jreiierated it was, by the distillation of 
animal inatler in close vesselR. The sub. 
stance {generally employ cd for tlie pro¬ 
duction of ammonia, in ibis (•(iinifi v, is 
honc£, which are di.stilk'd in an i;on le- 
tort or cylinder; and the losult of this 
dry distillation, ns it may he called,*is a 
Tery oonsidcuihle qiiuniiiy of fluid iiuil- 
tcr, eonsislmg o( Jimf/ ammonia, com¬ 
bined with ollict'substances. This fluid 
may'also he obtained fioin olbei kinds of 
animal matter, such as horns, hoofs, See.; 
and the process )ii'ocuiing it, may he 
seen in the uppaiatus now exhibited to 
the audience. » 

Mr. (bioper here directed the. attention 
of the Meiiibcis to the fmnacc, in winch 
was placed an iron vessel with a stone 
head, to winch was attacheds a large 
vessel of gl.iss to receive the pN>- 
duct of the distillation. The Lecturer 
rcmoicd the glass vessel to the lecture 
table, and observed that the brown fluid 
which It contained, was an ammoniarul 
6oUiUnn ht wnU'i', in addilion to whtch, . 
the interior of the lessfl was lined with 
fhe salt called t ai l)oiiati> of ammonin, 
which resulted from the uinou of ain7uo-^ 
nia with the rarboriic ai id gcneiated 
during' the process. The leason of this 
double product is, that the quantity of 
■water formed is not suflieirnt to hold the 
w holeofthe cai'bonafcofanimoniii,in solu- 
tiou.'a jtortioii of which iiiiiles with thecar- 
hoinc acid,andi iystallizfs on the sidcp of 
the Vessel. \ portion ofihe fluid priuTiict 
heiug poured into a sniallcr vessel, ft 
5.000 separated itself inro two parts; the 

upper portion being o«;o/(i/o/f, jmd the 

lower a solution (;f ammonia in nnl<f, 
with a .slight adinixtine of the (tnannl 
oil. The lowerinosi pouion is analagoiiB 
fo the .snhstaiicc commonly called spirits 
harts' hfun, which is generallv pro- 
rfneed by the distillation of .'mijc'., though 


it is also prowired from karts^ horns ; not 
that there is any difference in the produrt, 
when the latter substance, from w hich the 
coTunion iiume originates, is employed, 
but it is the practice at Apotbecuries' 
iialk to this (lay, to mnnufacture. this 
fcoUuMui «f aminonni, which is called 
Spirits of haitblioTu, from the horns of 
deer. In^hoit, it may be procured, not 
only from Mines or boriis, but from the 
refuse paiof skins, or from any other 
atiimtli ni«rer Mr. Oooper hcr.e put 
aside the content# of the vessel‘before 
him, oliserviiij that, in a short time, the 
solutiow would become nearly pure, us 
to limpiditu. 

Another ahuudant source ai ammonin 
is the liquor fonnill diiricg rtie distilla¬ 
tion of coal, for the production of in- 
flaniniahle gas. In this prouesw, inde- 
])endent of tlie gas piocunxl for the 
purposes of illuniiuation, a (junntity of 
tar siiid < 5 !?/zwo«(« are distilled uverj the 
latter not being in a pure state, but 
luixec^w’ilh cui hoinracid wwA sulphuretted 
hydrooev. If either this ammouiiical ii- 
qgjjr, or the fluid prodiiqcil by the disTT' 
tfllntion of hones, heasohjecled to de¬ 
composition, by means of mi acid, the 
siihstanees with which the ammonia is 
cotitanunalc d aie got rid of, and it he¬ 
roines iicutiahiced by the ai'id. Mr, 
Cooper hcie added a portion a( sulphuric 
ft(id to some of the fluid contained iii a 
retort, and the instant the acid came in 
contact with it, a lapid chemical action 
look place, and a large quantity of dense 
vapour was given ; the sulphuiir acid, 
by entering into combination with the 
umuioniu, had formed a sulphate of 
ammonia, while the carbonic acid, and 
sulphuretted [lii/drogcn gfl.ves,escaped.That 
a eoiisiderahle evolution of the latter 
iiuhstauce had accompanied the experi- 
yicnt was indeed obvious to the olfactory 
nerves of the andie%ce. By bidding more 
sulphuric acid, tin* complete deconiposi- 
tioii of the fluid would be effected, and the 
whole of the amvioma would become per¬ 
fectly saturated. It will he perceived tha^ 
^thc clear brown liquid employed in the 
experiment has lost its tran.sparency, and 
hecome converteil into a dirty-lortkiog 
opaque fluid. In this casif, only a ptiilial 


uiiu eme: 


uecoinpositioii iKid taken p*ate, 
fluid must, therefore, he considered as a 
partial mlpluile of ammonia. ^*he next 
process employed by the manufacturer 
of this snbstaiie.e, which is extensively 
employed in the arts, is to separate the 
opacity, arising n de^positlpn 

which is readily eflccted by sub¬ 
sidence or filtration, aird a colparles' 
solnlion of sulphate of ammonia is ol 



MR. cooper’s lecture OK CHEMISTRY. 


d8 


talued, which is afterwards concentrated, 
by (listiUutioa to dryness. If mtirudic aetd 
bad been used, instead of suljthuric acid, 
upon tlie present occasion, the result 
would have been munutc of anmonin, 
or md~ainnwmnr. 

Till within the last half-century, nearly 
nil llieamwoniouscd inEuropc was brought 
from Effypt, where, it was pappared by 
Biibli(nation, from the soot 4*'od«ced by 
buruins' the dung of ibe ^niel. The 
dun^ of any other unimul, s^ibjegtod tb 
incinrtation in a cbinsriey, leaves a soot, 
wbicli, jf put into a proper vessel, apd 
subjected to beat, produces ainmc^ia by 
siiblunatioii The process adopted in 
this country, is to subject the sulphate of 
aniinonia to decomposition by means of 
Common salt. In this operation, a double 
dceomposition takes place, the wurkdic 
acid of tlic comiiion salt passing over 
to the awni'inia, while the. mlphmic arid 
of the sulphide 0/ ammimia seiites the 
soda; forming respectively, muriate of 
ummnnia uiid sulphate of soda. 

Mr. Cooper exempliricd this fft'oecss, 
’by wi\\nv; sulphate of ammonia with 
common salt, ani|,obsci‘ve(l that this 1^- 
ratiou wou|^) eouvey idea of the ma- 
nufactiin' of min taie ef ammonia ou a 
sniall scale. Its maiiufactare "in IfS'g'e 
quautilies, is conducted in a maiiucr 
atirilugous to the process exhibited in this 
expenmeut, but it is performed in large 
iron vessels, the tops of which are open, 
and .lie covered w itb carlhcu heads, to 
the inlPiaor of whieb the wh; tote o/' aw- 
monki attaches itself The Lecturer here 
produced a large cake of sal-ammoniac, 
about two inches thick, which had been 
niniiufactured in the inauuer described, 
and bore tlie curved form of the earllieu 
bead, fioio which it liad been separated. 
Ilaviag- thus procured ammonia in aeon.^ 
Crete state, in combination either wifh' 
muriatic of sulphnt^c acid, all the otifm 
combinations of ammonia may h*"' effected 
by means of these substanees, the furtheV 
consideration of winch may be deferred, 
till we have occasion to speak of their 
application to the arts and maiinfactures, 
and we shall tbereforc proceed to treat *f 
the nature and propeities of mimtmia, in 
its distinct tmd uiicouibined state. 

Ammonia, in u pure gaseous state, as 
■well us its combinations with other bo¬ 
dies, may be procured by die agency of 
the sifbstanccs already alluded to. Its 
existence as a distinct substance, is of 
comparatively recentdiscpvery, forwbicb 
We are iudeb|}j(li(« Dr. Priestley, tliougb 
it bikd been solong known in chmbina- 
tion with water, hcc. and it was Dr, Black 


who diswvered the difference betwdon 
caustic ammonia and mUdarnmoma, which 
are now distinguished by, the names of 
ammonia, and carbonate of o/mmOnta. 

If either murtatr or sulphate of ammo¬ 
nia are mixed with an equal quiuidty of 
perfectly caustic lime, and exposed to 
the action of beat, a large quantity of 
gaseous atnmonkt mill ho evolved. Mr. 
Cooper here mixed a portion of muriate 
' of ammonia and quick-limc in a retort, 
ifind applied beat to it, the effect of which, 
he observed, would be, that the inuriatie 
acid of the muriate would he transferred 
to the Ihite, while the volatile alkaline 
Buhstance, ammonia, would escape tn the 
form of gas. It is necessary to re»eiv» 
this gas over mercury, as it w ill pi-awntiy 
be seen, that it is more rapidly ubsorbed 
by water than any other g-as. What is 
generally denominated ammonia, is a so¬ 
lution of nniimniacal gas in water, in 
which form it js generally employed for 
chemical purposes. 

A solution of i^nmoniu in water is pfe- 
pai't'd by distillation, in an apparalils 
analogous to the one now exhibited, by 
mixing IM parts of lime with 24 of jmm - 
riate of ammonia, and 2i of uiafer. The 
Lecturer here introduced these substances 
ill tga retort, in the [iroportiuns specitied, 
and eonnccliug the ^eak of the retort 
with a projicr receiver, he applied heat 
to the mixturi', and the (ii^oid ammonia 
was distilb'd accordingly. Jfitbc 
wished to obtain a solution as highly 
concentrated as possible, the ^receiver 
should be siirroiiudcd with ice, snow, or 
s^ine arftticial freezing mix tore; but it is 
bad econoiuj to c-uieentnUc i( too liiglily, 
as the stoppeis of the vessels into winch 
it is put are ajd lobe dispbieed, in winch 
ease, tlic volatile timmouia flies off l!v 
the process now adopted, the spenlic 
gfavity of the solution olitaiiied, i> ahoiil 
; which is as stnuig as it cun be coii- 
veuie.ntly kept. Mi, Cooper licte ad- 
' verted to an error into ahich the voupg 
chemical practitionei is liable to fall, by 
npplying beat too suddenly. Tin> fault 
bad, ill the present iiistiuiee, ocoasioned 
a p utial defect in the experunent, for the 
sudden evolution ot' ammoniti. caused by 
u the appliealion of the heat, Uud thrown a 
j»art id the eon tents of live retort into the 
1 receiver, uiid, in some degree, con^mi- 
natod ihe product. It i.s also cconnuiieal 
to eonueci with the appanitus, by means 
of.i lube, a sct'oiid receiver, coataining 
a s nail quantity of water, wbicb will hc- 
coiiie impregnated with the g’as which 
Diiiv escape during the distillation. 

One of the properties of ammonia, in 
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its gtweoDs 8tat<*, is its extremely piiii- 
geitt smell. When prfectly imdiliitetl, 
It dtcssiotis speedy suffoeation, as any 
confined in it dies iastantly. To 
lliese "who are in the habit of colloctiiig' 
Mrtteetjrforrntnajolog-ieHl purposes, it may 
be asteetl to observe, that this gas alTords 
a ready raelUod of destroying those little 
animals. A mixture of aernall quantity 
of mi anmunia and qukk-limn alwitys 
produces an MiiaiOsphere of nvimormi, apd 
if a gauze box, containing the insects,^is 
immersed in this atmosphere, they arc dead 
in a second ; and this method is far pre- 
ferabslc to sticking thc^ against the wall 
with pins. . 

Mr;' Cooper now removed fmm the 
mercurial trough to the leeture-table, a 
cylindrical vessel, containingamuiowiacof 
ga.v, which had been collected over mer¬ 
cury, ns Imfore described, by the appli¬ 
cation of heat to a retort containing riu- 
riaie of ammonia and qvick-lims. It has 
already been stalcil, that this gas is dc- 
struetive of animal life, Rnd the. Lecturer 
showed, that it is not a supporter of I'ljfn- 
bustioii, by plunging into it a lighted 
taper, which wa.9 iuslantly extinguished. 
It appears, however, lo be in a si ight^ 
degree infliunmaljle, tliough not to such 
a degree as Ayrfrngen, cyunos'p.ti, or 
huretted hjdrogcii: t!mt it is sliglitly 
indammable is evinced by a faint halo 
which surrounds the flanic of a taper im¬ 
mersed in it, and exte.?fls through the 
vessel, hut it seems to require a very 
high temperature to effect its combus- 



30.5 ; 1.000 : : 18.00 . .5902 Sp. gr. 

By this dingI.am it is seen, that a>n- 
moriiS. is composed of one volume of mote 
oorabifted with tliree of hydrogen, uud 
Hint the foijp’ volumes are condensed into 
two by thei^unum. Tlterefore, to find 
thev9cight oAoO cubic inches of amvxi'iia, 
29.65 fweig^ibof 100 cub. in. of a/ote) 
must fio added tbiee times 'tJ.118 
(wcig'ht of the same (quantity of Jiydro- 
gen), and the amuuiit divided Ity two, 
(the nijftiber of vuluiiies,) which gives JS 
grains as the weight of 100 mb. in. of 
ammonia. The Iq^ver sfntemmt in the 
diagram points out ity speciile gravity 
for, as 30.5 (weight of air) is to unity, 
so is 18.00 (W'eight of amniouia) to .5tM>'2 
its .specific gravi^v, whicli is little more 
than half lint of atmospheric air. 

An'ithcr 1 ('markable peculiarity of am- 
movni is itsgieal ahsmbability by vrater, 
which -is capable of l.iliiiig up a very 
large qufin'iiy of ihisga.s. To cxeiinfiify 
thiysfact, Ivlr. Cmjitr pasfi'ed up a very 
sninll portion of water lulo a^jar of lise, 
gas, standiiig over quieksilvi-r in the 
nieijpurial trough, and though the quan- 
lily of water was merely an evtreiuely 
small film, hardly snfiicienl to cover the 
surface of the quicksilver, the whole of 
the gas was iilbsoibed in » short time, and 
the mercury rose till it filled the ve.ssch 
The ijuantity of ammonia which water i.« 


tion. 

Another pioperty of ammoniifral gn^ 
is its heing cousulerably lighter titan aP. 
iiiosphei'ic air. If, tlicjefore, a jar of 
this gas be opened wilh its moiitli tip- 
wards, tbe gas soon disappears ; the at¬ 
mospheric air falling into the jar by its 
superior weight. Mr. Cooptu- reiuovft?d 
the cover of the vessef wbieli stood be-- 
fore him, and, in a few nionicnts, in¬ 
troduced a lighted thper into it, which 
cotititmed toburn, and thus demonstrated 
that the gas whs displaced. This expe¬ 
riment led the Lecturer to the eousi- 
deration of the composition and specific 
gravity «f. ammotiiacal gm, Whidli he 
illustrated by tlie foHowidg diagram :— 


Ammonia. 



capable of absorbing is differently esti¬ 
mated by dirteient chemists- some of 
them staling it to be 460 times, ond 
others na high os 700 tiui. s its own vo. 
lume. Water, by its absorption of aiii- 
moriiu, has its volinnc eoii.sifieraiily in¬ 
creased, aud, consequently, tlie specific 
•jgravity of the atnirioniacal wdiilion is less 
tlmn that of water, By ascertaining the 
specific gr.avi(y of tlH* solutiob, the exact 
quantity of auiiuoiiia it contains 'xnuy 
therefore be known j and tables for'this 
purpose have been constnicted by Sir 
Humphry Davy, Mr. Dalton, and Dr. 
Pre, all of which possess great prcteti- 
lioTis to accuracy. 

Ammonia is capable of'*cnteiing into 
combination with a variety of other sub¬ 
stances, with , which it forms n clash of 
bodies called This Ls the first oc¬ 

casion which has presented' itself for ad¬ 
verting specifically to this ‘class of sub¬ 
stances ; and it may therefore be neces¬ 
sary to state, that wliaidftnicntrt.by a salt, 
isthe compound resultio^rom the combi¬ 
nation of an acid with citlwraii aldnft earth, 
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or a mtallic oxide. All tlie alkalis may, 
iti fact, bo coiisi«}ered as metallic oxides, 
except the rolatile afk/alt, ammoniu; aud 
if an acid, whether in a solid^ fluid, or 
gaseous state, enters into combination 
with an alkahne XU0stance, whether solid, 
fluid, or gaseous, the product, wliich 
may also possess either acid or alkaline 
propel ties, is a sail. ^ 

To illustrate tliu formation of a salt by 
the union of an arid wifj^t an a^ali, 
Mr. Cooper directed the ayc'ition of his 
heau’ss to two glass vessels ou tfiu lec- 
ture-tiible, each of which was filled with 
a pcifectly transparent gas. The one 
coiilaiucd ammonia, and the otfler niu~ 
TKi/ic acid and their respective 

quantities .were equ^j. Upon appijing. 
the mouths of the two ve^-sels to each 
other, so ns to bring the two gases into 
contact, an iimnetliute chemical action 
couituenccd, which was acccleiatrd by 
inverting the, vessels, and placing iho 
annnoniaoal ga.s below the uiui kitic acid 
gas ; for the former, heing the lightest, 
ascended, while the, latter descended, 
find ill a few moments the gn.ses lost their 
tran.spareney*, and the vessels hej^inio 
coinplefel;^linrd"witli a dense white siib- 
staiiee, fonned by the coinbiiiatiou of the 
two invisible gaseous fluids. Di^ring 
their nuion, ti considerable quantity of 
heat was given out, in cousequenee of 
the gases giving up their elastic form, 
and becoming’condensed into a solid sub¬ 
stance. TIii.s substance is a salt, which, 
from the constituents of which it is com¬ 
posed, is called muriate of ammonia, and 
it will be found, off examining this solid 
compound, tlrat it possesses neither acid 
nor alkaline properties. These gases 
unite in eqnol volumes to form muriate of 
nininonia, and the condensation which 
occuned during their union occasioned 
so great a vacuum in the vessels, that the 
Lecturer found’some diflieulty in st^m- 
rating them, as tSb pressure of the at¬ 
mosphere attached them forcibly to each 
other. 

Two other vessels were now produced, 
one of which contained ammonia, and the 
other carbonic acid gas, and their uniqn, 
the result of which was aJsu a solid cuui- 

? ound, was^lfected in a similar manner. 

'he salt formed in this experiment wasj 
■ of course, cai7ionute of ammonia, of which 
there ere three varieties, according to 
the ptoportions in which the constituents 
unite. , The first is formed of equal vo¬ 
lumes of the two gases; the second, of a 
Volnine and ajn^ of carbonic acid to one 
of ammonia the third, of two vo- 

luoies of the fbiuitw to one bf the latter. 


S' ^ 
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In the performance of this experiment, 
the great spcciflu gravity of the carbouic 
add gas, compared willi that of the am¬ 
monia, was eminentl^f' conspicuous j for 
while the former occupied the lowermost 
vessel, the gases rembiued in coAlRCt, 
without any apparent chemical action j 
hnt the uioment the vessels were in¬ 
verted, the two gases passed rapidly 
through each other, tiiid the opaque solid 
comfKMiiid, formed by their lailon, inime- 
dialcly lined the interior of the vessels. 
Mr. Cooper comliined the cmistitnenls of 
caibonale of ammonia in two diflVrent 
proportions, vir., in equal volumes, and 
ill the profiortioii of two vohuucs of car¬ 
bonic acid to one of ammonia; but ob¬ 
served tliul the intermediate compound, 
consisting of u volume and a half of car¬ 
bonic acid to one of Amnioniti, which is 
called the srsqui-carhouaic of ammonia, 
is the cciumou carbonate of ammonia. 
Sold at the shops in the form of smelling 
salts. 

Mr. Cooper then blew through a glass 
tube into tlie vessels, in which the salts 
had been formed, in order to get rid of 
those portions of the ga.ses which had 
not entered into eoinhiuation. lliir’ng 
this operation, a dense tapniir arose fi om 
each of the vc-ssels, pai’t of which was 
inlldveitently inhaled by the Lecturer, 
and evidently put Win to some ineon- 
reiiicnce. lie shewed that the muchde 
of ammonia, (fie salt formed hylhe union 
of muriatic acid with ainmoiiin,) was so¬ 
luble in water, and perfectly transp-aieul; 
and oliservcd that it would he seen, by 
the ap|dication of the uidinary test, that 
<he muriate was neutral. It was proba¬ 
ble, however, as there was an evident 
excess of inui iatic acid in the pre.seut in¬ 
stance, that a slight indication of acid 
properties would remain. The Lett ore r 
Iscre alluded to the inniiatic acid gas, 
some of which had got into his throat; 
and upon dipping- a piece, of litmus paper 
iuto the solution, its colour was clcauged 
hy the acid whieli leiuaincd in the solu¬ 
tion ; but, upon adding- a little amiuouia, 
the bine colour of the litmus paper was 
instantly restored, and ihe neutral cha¬ 
racter of the solution was demonstrated. 

To ascertain the purity of ammoniacul 
igas, it should be placed in contact wilb 
water, over quicksilver, iu which, case, 
if the gas be perfictly pure, the hole 
of it will be absorbed by a very siunll 
portion of water; but if any part of it 
I’l uiiiiu unabsorbed, this residunni vviU 
denote the degree of impiuity, which is 
iiidiratcd by employing a giaduated vci- 
scJ. 



OR. BIRKBICX^I OBISRTATIOHS 
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Mr. Goop«r oonoluded^ hj obserTlog 
tliftt there were mapy other particulars 
coanected with this substance, which he 
taust defer till tbe ncTCt lecture, when he 
should resume the consideration of its 
nature and properties. 

Dr. Bibkbeck, at the close of Mr. 
Cooper’s Lecture, observed that he fi^lt 
much pleasure in stating to the Mem¬ 
bers, that Mr. Heynolds, who was re¬ 
cently one of the Committee of Ma¬ 
nagers, and had also superintended-one 
of tbe French . lasses, bad kindly o^red 
to give a gratuitous course of instruc¬ 
tion in Geography and the Use of the 
Globes. Those Members who were in¬ 
clined to avail themselves of this offer, 
would therefore furnish the Secretary 
with their names and addresses, and 
the numbers of their tickets. From 
the names thus given in, 25 Members 
would be selected, according to tbe 
periods during which they had been 
Members, provided th^y were not at 
present receiving instruction in any of 
the elementary schools. When a course 
of 12 lessons had been given to these 
Members, the next 25 would be se¬ 
lected in a similar manner, and so on 
till the whole of the applicants lad 
partaken of this advantage. 

The worthy President also observed, 
that a letter had been addres.sed to him, 
signed by an individulll, with whom, 
if he were indentified with the signa¬ 
ture he had adopted, viz,, " Common 
Sense,” be should be very h^ppy to 
form an acquaintance. He had not ye> 
had an opportunity of presenting tiiis 
letter to the Committee, but be had no 
doubt that he might venture to say, that 
all tlmt tbe writer proposed they would 
gladly see performed, if he would un¬ 
dertake it. Tbe Doctor then read the 
letter as follows: 

Si*, —As a Member; of your Mecha¬ 
nics' Institution, I beg, tnrough your 
influence, to mention an observation 
made by a country carpenter, who has 
lately attended one of Mr. Cooper’s 
Lectures. He observed tbe great an¬ 
noyance not only to the Lecturer, but 
likewise to the Auditory, fr'>m the con¬ 
tinued noise by the slamming of th# 
Pit doors, and expressed great surprise 
at the want of mechanical skill dis¬ 
played by the Committee, and con¬ 
cluded they must have lost the sense 
of hearing. (Laughter.) He further 
observed, be would engage to remedy 
the evil for tbe sum of 20s., and recom* 
nnnd^ld in the interim, that one of the 


Committee be appointed or requested 
to stand at each door to prevent the 
noise, (great laughter,) until such 
time as means are found to prevent it, 
from the commencement of the Lecture. 

A^ number of other little ihingB'he 
mentioned that only require a few grains 
of coinmon sense to rectify. These, 
however, will be left for their observa- 
tiuiv it would pot a Committee se¬ 
lected fron^, say, IGOO London Mecha¬ 
nics, |o the <hlush to point them,out; 
they, however, wiM be mentioned'if not 
attended to previous to next Quartet ly 
Meetin^g. 

I remain, Sir, 

Your most obliged 
And obedisht humblc'Servant, 

" Common Sense.” 

The reading of this sapient epistle 
had a powerful effect on the risible fa¬ 
culties of the audience. 

“ Now,” continued Dr. Birkbeck, ” I 
am sure that if the ‘ Country Carpenter' 
will present himself to the Com¬ 
mittee’and perform this sovereign cure, 
(fo^ you observe it is to be effected for 
tvfenty shillings^) [Loud laughter.] 
they, as well as the whole jf the au¬ 
ditory, will feel greatly obliged to him. 
With regard to the number of other tittle 
things which* Common Sense’ threatens 
to bring before the Quarterly Meeting, 
it would be but charitable in him to 
communicate them to the Committee, as 
it would be much more convenient for 
them to ‘ blush' in the Committee 
Honro, than before yll the Members.” 
(shouts of laughter.) 

As soon as tbe merriment of the au¬ 
dience had in some measure subsided, 
Dr. Birkbeck proceeded to express his 
regret that tlie numerous engagements 
pf Professor Millington had prevented 
liitn from commencing bis course of 
Lectures on Mechanics as suon as had 
^een expected, viz. at the latter end of 
the last month. As these engagements. 
rendered the precise period uf their 
commencement a matter of some un¬ 
certainty, the President begged to offer 
hfii own services for two of the inter- 
veniBg Wednesdays, by which Unie'it 
was possible that Professeff Millington ‘ 
might be ready. On Wednesday even-‘ 
ing next, ho therefore proposed to ex-' 
hibit a model of a large telescopy con¬ 
structed by an ingenious self-taught 
mechanic of Aberdeen, who was by 
trade a currier. This telescope the 
Doctor believed to bd'^siperior to any 
yet invented, except the celebrated 
telescope of Sir W. Herschel; and it 
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eren sarpassed tliia, in point of mecha¬ 
nical airaogeinent. To render the sub¬ 
ject more intelligible, he should prefix 
some observations on the telescope, a 
branch of the scienre of optics Which 
bad hitherto been but partially .ex¬ 
plained to the Members. On tlig fol¬ 
lowing Wednesday he hoped to submit 
to them some other newly iifl'ented in¬ 
struments, among which was a wery 
curious piece of appaiatus for laying- 
down»,angles, atid executiTig wifli ac¬ 
curacy all kinds of ^hecbanical draw¬ 
ing, invented by Mr. Hart of Islington. 
One of these instruments had bean pre¬ 
sented by the ingenious inventor to the 
Institutton, for the purposes to which it 
was applicable, and which the Mem¬ 
bers would find were of a veiy gent-ial 
and extensive nature. 

This announcement was received 
with unanimous feelings of satisfaction, 
and the crowded meeting then se¬ 
parated. 

r.KrTl’RFS FOB WEST W^EKK, 

Wednesday^November 23. Hr. lIlgK- 
JiEOK on various Mechanical Iiistrti- 
■lents, especially those of Mr. Johnson 
and Mr. Hart. ^ 

Friday, November 25. Mr. Cooper’s 
Ninth Lecture on CliPinistry, 


WESTF.11N LITKKATiV AND SClEM’tFIC 
INSTITUTION. 

A Public Meeting was bold, on 
Thursday f-v(TUng,^hc 10th instant, at 
the Freeuiasons’ Tavern, Great Queen- 
stre(;f, which was uumertiusly and lo- 
spectably attended. At half-past seven 
o’clock, the Members of the Commit¬ 
tee, and other gentlemen, who had ^ 
taken an active part in promoting I he’ 
Meeting, entered*the room, when 
Henry Drummond, Ksq., W'SKtmani- 
raonsly .called to tlie (.'liair. He Avas 
sxtppmted by Sir J. Paul, banker, Mr. 
Wright, banker, J. Cam Hobhousc, 
Esq., M. P., Mr. Thomas Campbell 
H. Brougham, Esq., M.P., Peter Moore, 
Esq., M. P., Pr. Biikbeck, Dr. Golding, 
Dr. Grandville, Basil Montague, E.sq., 
Dr.MitcheU, George <jrrotfi, jun.. Esq., 
Dr. Mgclean, and a number of other 
gentlemen. 

The Chairman then addressed the 
Meeting in an able speech, in which he 
explained the^iB^cts of the propofled 
Institution; and concluded by stating 
that Sir John Paul, Sir Coutts Trotter, 


Mr. John Drammond, and Mr, Wright, 
had consented to accept the office of 
Ti’usiees. 

The First Resolution, declaratory of 
the adv'auiages of Literary and Scien¬ 
tific Itiatiiiiiioiis, on a moderate scale 
of expense, w s moved by Sir John 
Paul, and seconded by Mr. Tbdtnas 
Campbell, the author of the “ Pleasures 
of Hope,” who delivered a speech which 
made a powerful impression upon tlie 
andienco, and to which our iiinitb will 
not allow us to do justice. His con¬ 
cluding observations were nearly as 
follows :— 

“ You associate for a purpose worthy 
of man, that was made in the image of 
his Maker [gr»-at applause]. Gentle¬ 
men, f feel that I may hasten to con¬ 
clude my combat with tlie argnnients of 
those who are the enemies of popular 
knowledge, for I find that their argu¬ 
ments fight most lustily against one 
another. At one,time they tell us that 
knowledge' will cease to be valuable, 
bethnse it will be cheap and common, 
and therefore will cease to be a distinc¬ 
tion. At another time, that this dog- 
cheap knovrledge will gender the peo¬ 
ple proud and Insolent, and unwilling 
to Work. Knowledge ceases to be va¬ 
luable when it ceasesato'be a distinc¬ 
tion!!! Why, what if our common 
people, if all lyit the rich had nothing 
but griity bread to eat, and foul water 
to drink, and if it were suddenly 
brought about that palatable bread and 
water, jyre as the diamond spark, could 
I* brought to all luir doors, what shottld 
we say of the Ttian’s sanity, who should 
exclaim—this is no blessing; foi it will 
now be no distiiirtioii to have whule- 
sonic bread and water ?—Is knowledge 
intrinsicoDy valuahleV Is it a 
mere gaud and trinket to be worn for 
ornament V Is it not the staff' of the 
human spirit V And as to knowledge 
making all men piondand discontented, 
let us be told which of the occult wii- 
ciices it is, that will work this marvel¬ 
lous effect, in stnltilying the human 
intellect and volition.—For, assurcdjy, 
all the knovviedgo that is commonly 
Iraown, has a tendency to make me:t 
sffiter and reflective.—-No, if every 
tnan, down to the pavioors inthe«tre*ts, 
were us learned as Voscius and Scali- 
gev, still, while human beings require 
food and raiment, they must work ; and 
to suppose the contrary, is to entertain 
the wildest chimera that ever entered 
(he human brain. The enemies of po¬ 
pular kuowkdgu tax the promoters of 
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it with beinjr visionaries; but J tax 
them, its enemies, with being the 
strangest visionaries on earth. Already 
tl»e comparatively enslaved Continent 
become ashatned-of such pri^wiices, 
'When I bad lately occasion to visit 
Ppnssia, and v^ltnessed the noble in- 
stitutions for making learning accessi¬ 
ble tp the meanest of Tiis subjects, which 
Frederic 'William the 3d^ Iwis endowed, 

I felt, for the first time in my life, roy 
breast |>ay a tribute, which a freeman’s 
breast very seldom pays to an ab.solute 
prince in 1..S own dotninious—I felt a 
sensation of envy for Royal Power. Let 
me deprecate, in praising a foreign Mo¬ 
narch for founding Universities, the 
most distant intention of doing so at 
the implied expense of an august per¬ 
sonage, against whom, if I were to touch 
the most oblique, latent, and invidious 
meaning, I should aggravate the mean¬ 
ness of disloyalty, by that of personal 
ingratitude [applause]. Besides, it 
would be absurd, as ^ell asmulignant; 
for that august personage has, no nioie 
than the Presidents of North Ameiica, 
the power of disposing of the national 
wealth, in (punding Universities; 
though, tc the extent of bis means, he 
Las been a Itbeial patron of arls«»and 
Bciences, whilst ^he King of Prussia is 
the sole steward of all the money of hia 
kingdom. But still, let me say, that 
the institutions whichliis Prussian Ma¬ 
jesty has founded for learning, have 
Won him the gratitude of his own peo¬ 
ple, and deserve the admiration of the 
world.—'But, thanks to ProviScnce, ^he 
people of England can found all Insti¬ 
tutions of this kind for themselves. 
Your metropolis itself is richer fhan the 
whole Prussian dominions; its dense 
population facilitates our taking coun¬ 
sel together; it cheapens apparatus,* 
and books, and teachers ; let us avail, 
ourselves of these advantages. Com¬ 
bination, in the mdst virtuous sense of' 
the wo#d, is your watch-word; and, as 
numbers constitute power, let me hope 
that numbers will follow your good 
example. For roy own port, J shalt 
suffer no man to say within my hearing 
without contradiction, that this expies- 
siou of the popular desire for inforfta- 
titn is a passiug rage or fashion. No; 
it rises out of the natural sagacity of the 
English mind, ripened by time and cir- 
climstances; and I boldly augur, that 
the spirit of improvement now display¬ 
ed, will be followed up with that stea- 
which the world, ip its rivalship 
with us in arts, and arms, has felt to be 


inherent in Englishmen. I greet your 
Association as a proof of reason being 
redominant iu the public spirit, and 
have only to exhort that you will 

1 —————“ On rcsBon build tesolv*,- 
;Thut column of true clignhy lu num.”' 

Mf. Campbell sat down amidst loud, 
continued^ and general applause. The 
R^olution was carried unanimously. 

The second resolution was moved by 
Mr. 'ij'^right^ the banker, and eloquently 
supported by Ms. Hobhouse, wdro ex¬ 
pressed his eunvirtion thatthisy and ail 
similar Institutions, would meet sup¬ 
port from all those high-minded men 
of all parties who had the good of nniK- 
kind at heart, un^Miixcd with baser mat¬ 
ter, and who strove nobly onwards, re¬ 
gardless whetber their rewaid was the 
applause of their coutemporuTies,or the 
meed of fair and impartial posterity. 
Men could have no better menus of 
wisdom than hooks, than those dead 
friends who never flattci, and are al¬ 
ways" present. Every man felt, he had 
himself felt, times when what had been 
written by the wisest of’maukind gave 
a consolation and a nope j^iothing cl.se 
could give. It had been said, by one 
of the greatest men of aiitiquiiy, Cicero, 
“ that these studies are food lor jouth, 
and the consolation of age ; they form 
the charm of private life, and add grace 
to society. They relieve the labours 
of the day, and they beguile the watches 
of the night.” 

Mr. Brougham, in the course of the 
eloquent address ^’ith which he pre¬ 
faced the tiiiid resolution, observed that 
the Institution was for those who had 
part of their time occupied, and part 
unoccupied, and it would have a bene¬ 
ficial influence on the upper classes, or 
‘those who had all their time unoccupied, 
by stimulating them to make some 
exertiop th.at tbey%iight receive a bet¬ 
ter education, and not be outstripped by 
others ;—it would have a beneficial in¬ 
fluence on tbe labouring classes, or on 
those who had scarcely any time unqc- 
•cupied, by bolding out to them en¬ 
couragement and assistance, and by af¬ 
fording them, in fact, Uie means, and 
a stimulus to keep pace With this mid¬ 
dle institution. The resolution wbfeli 
he had to propose embraced tbe objects 
of the Institution, and he hqfied Soon 
to hear of other great trading towns 
imitating the example of the metrppo- 
lis, and estabUshmg e 4 I||[j)ar Institutions, 
as in the largest of them it wa.s fully as 
much or more wanted than here. 
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The feroaining' resolotions were ably 
tuoved and seconded by Bl:. Birkbeck, 
the Honourable Douglas Kinnaird, Mr. 
Peter Moore, M. P., G. Heath, Es<|., 
Dr. Gilchrist, Pr. Mitchell, and other 
distinguishing characters ; and the fol¬ 
lowing genllefnen, viz.;—Messrs. Bar- 
wise, Benson, Bittleston, Carmicbael, 
Hitchman,. Jacltson, Mitche^, Place, 
jun., Ilead, Eyan, Thompson, Tijou, 
and Watkins, were appointed as a P/b- 
viaional Cominitteej^with aiitbari^ to 
take alV necessary meagures to promote 
the object in view. 

Thank? were voted to the Chairman, 
Mr. H. Drummond, who acknowledged 
the obligation in suitable term’s,and the 
Meeting sep^iratcd sooijafter 10 o’clock. 
A number of gentlemen entered their 
names as Members of the Institution, 
which, from so auspicious a commence¬ 
ment, there can be no doubt will be 
successfully established. 


MOJSTUHE IN' THE ATMOKPHEIIE. 

To t'lf P.thfor o f the Mechanics' Register. 

Sir,—A ithpu^^h I think Amicys 
might have ridchw his hobby a littlh 
more courtdoiisly, I beg leave to ask 
him tile patticulars of the expcriniejit 
in a sheltered situaUon, for to me there 
appears some ditficuily in freeing it 
from the very cause I suggested, namel j', 
the incraase of vdocity of the wind— 
however, if tliis experiment was fairly 
tried, and the lesult as he asserts, it 
would be conclusive against my sug¬ 
gestion, -which was at any rate plainly, 
and I intended it to have been mo¬ 
destly expresswi. To me, Amicus is 
not quite so clear;—Apes he mean 
that the vapour, of which his showCT 
of rain is formed, covers a g^ter sii.* 
perficial area than the rain when faHen ? 
Even this -would no? account icy much 
increase—^the height of tlie upp^ gage 
'being but small, compared -whh the 
usual hdght ol’ tlie vapour. I am. Sir, 
Your obedient servant, 

S. E. Ash? 

. P.S. In answer to your correspon- 
^^t, A JUVENILE PKlhOSOPRElt, I 
dp not deny that the drops passing 
through a moist atmosphere may .ga¬ 
ther a little j but it does not appear to 
me, that the height of the tower is a 
audicieut space to enable them tocollect 
much.—glad to liear the.re¬ 
sult of tte experiment, which 1 have 
no doubt will be performed witii due 
attention. 


lAWa pP MOTION. 

To the Editor of the Mechanics' Register. 

Sin,—In page 383, Vol.II., a cor¬ 
respondent, HoLr.ANDiGOg, propos^ 
a query i'or the consideration or Jpow 
readers, respecting the motion of |6ihid 
bodies, instancing marbles. To ttis 
query, your last Number contains a 
reply, by JuvENis Admiiiatou, who 
has also favoured us with a few addi¬ 
tional remarks. On the first p-art ot 
his communication I do pot intend to 
offer any observation, but on the latter 
part, I shall take the liberty of com¬ 
menting. 

“ I'he third law of motion,” he ob¬ 
serves, may be exemplified in a 
manner somewhat analogous to the 
above, by suspending tw'O ivory balls, 
of equal -weight, by tbreads* in the 
manner represented in the figure -.— 



Now,” says he, ** if the ball, <?, be 
lifted a little out of the perpendicular, 
and let fall upon h, the fornior WiU 
lose its motion by communicating it 
to the latter, and will remain at rest iu 
thi* perpendicular, while the ball, I, 
will be propellcA to a distance equal 
to that from which a fell.” 

* Now, Mr. Editor, it is very evident 
that 4 will fall from the hcigirt towhitdi 
it has been carried; and striking upon 
% will part with its motion# and ** re¬ 
main at re.st in the jierpendfcular 
while, according to Ju-VEikis'A dmi- 
tt^TOR, a will be carried tb its former 
elevation. Falling tbenfcp, it is qmte 
clear the same series of motions will he 
repeated; and thus we have a bopi 
fide perpetual trwtion / Really, Sir, 
you must allow me to congratulate 

{ rour correspondent o.n his very bnl- 
iant discovery. Ilk fortune is made, 
without doubt i' and a? you were 
first to communicate the important 
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intelligence to the public, you will, of 
.course, be a sharer in his good fortune.* 
Sorry am I to interrupt, even by a 
whisper, those delightful, self-compla¬ 
cent dreams, in winch he is, doubtless, 
indulging. Gladly, indeed, would I 
leave him to build castles in the air 


tion; the distance to which the balls 
would be tlirown gradually diminish¬ 
ing, till they would both remain at 
rest m the perpendicular.” 

It will not Ixe, necessary to do more 
thali glance at Juvenis Admiratob’s 
thtee, four, or even ten balls.” 


without disturbance, but that I am ap¬ 
prehensive they will topple about his 
ears, and, perhaps, bury him in their 
ruins. Allow me, then, to suggest to 
him the propriety of his repeating the 
experiment, if indeed he has ever per¬ 
formed it. By observing it accurately, 
he will possibly observe a slight dif¬ 
ference between the altitude to which 
i rises, and that from which cr fell. I 
need not say that the smallest variation 
in the result of the experiment will 
make a vast difference in the conse¬ 
quences to be. deduced from it. 

Your eorresponden^t has, in the out¬ 
set, modestly requested, that “ every al¬ 
lowance may be made for any inafccu- 
racy in his attempted explanation,” on 
the ground of his being ♦' no great 
matferaaticiatf'or mechanic." Being 
hilly prepared to give implicit credit 
to the truth of this remark, I shall not 
animadvert with severity on the dis¬ 
crepancy to which I have just alluded. 
A little reflection wfil suffice to con¬ 


" Eight tells,” he says, “ may be sus¬ 
pended in a similar manner, and three 
of them be let fall against the rtvst, 
when> those three slid the two ip the 
middle will remain stationary,*while 
the three last will fly up to a height 
equal that from which the others 
fell.” I very much suspect the ability 
of your coriespoy-dent’s balls, to take 
so high a flight. ** 

“ A little reading on this subject,” 
he concludes, “ would, how'ever, be 
advisable.” I hope your correspon¬ 
dent is by this time convinced, that 
such a course is “ advisable,” in ano¬ 
ther .sense than that which, perhaps, 
he intended to convey. 1 am, Sir, 

- Your obedicnl servant, 

• " N. R. 

Nov. 12, 1825. 

* DIVIDING LINES. 

To the Editor of the Mechanics' 
Register. 


vince him of the improbability of the 
fact which he asserts. Let him take 
into consideration the attractipn of the 
earth, w'hich opposes I in its asce if, 
but favours a in its descent. The 
slightest variation in the relative height 
of the balls, would, as I before ob¬ 
served, be fatal. For should there be 
the difference of only the one-thou-* 
sandth part of an inch between the al¬ 
titude which b attains, in comparison 
with that 0 l<z, the defection would be* 
come more apparent at every vibra- 

* We must, ID candour, disclaim any 
right to a participation in tlie good for¬ 
tune here alluded to, because we were 
quite innocent of »ny intention to coin- 
niuiiicate so important a discovery trfthe 
vtM'ld. The fact is, that we gave.Iuvenis 
Admirator credit for knowing that the at¬ 
traction of gravitation would prevent the 
second ball from passing tbrougb a curve 
exactly equal in length to that described 
by the first, and we therefore did not in- 
tarpret his cmninuniGation quite so lite. 
^-a% at our correspondent has done.-'ED. 


Sir, —^Beinga constant subscriber to 
your valuable Register, 1 was much 
amusixl at a novel, and, T think, rather 
a round-about way of dividing a given 
line, recommended by Mr. 'J3avy, 
(Vol. II. page 368.) which, to be can¬ 
did, I must confess is, m my opinion, 
superseded by the method given by 
•H— Y P— ^E (in page 412), both for 
facility and accuracy. I have inclosed 
a diagyiin W'hich,* I thinfe, will shew 
where the one is preferable to the othej'. 
Mr, Davy proposes drawing from a 
perpendicular line, (which is divided 
into as many parts as the given line 
* requires) horizontal lines to an inclined 
plane, and then to let fall other dines 
parallel to the perpendicular lino Atom 
the intersections on the inclined line, 
as shewn in the figure which accompa¬ 
nies his communication; .aoi-vfhat the 
least vaiiation from tlie points upon 
tlie divided Ime, will.be inermed upon 
the inclined line, an^^pf ..oouiae, divide 
the givm line very imperfectly. But, 
supposing the pupil to draw hk hori- 



DIYIDING UllEf. (T1 

jsontal lines very accurately from the error, on aoeojint of th@ breadth of tltt 
points to the inclined Ime, even then, intersections, 

he isindaiioer; for every one Tcnows, Now, the method suggested by 

tliat, in pracliee, a line has breadth^ H-y p- e has- not that fault, 

and. where a horizontal line intersects the lines being drawn direct from fte 
an incliued one, that breadth is nn- compass point, to the line requiring to 
creased; so, that a learner, by using be divided, as shewn in the following 
Mr. D.’s method, may fai^ into an figure:— 



I should not have noticed either the 
one or the other, had not Mr. 
taken the matter up so warmly, as to 
deny H—P-^e the merit of 
suggesting a bettor method man his 
own. I think if Mr, D. looks at the 
figure, he will see that an inclined, or 
bevil line can be drawn as easily as a 
right angle, only by moving the squard 
bodily, as shewn at F., and using a set 
square D u^on the edge of the T 
‘ square E, moving it at pleasure from 
left to right As to the moveable stock, 
which B. speaks of, 1 do not ap¬ 
prove of it; neither would I recom¬ 
mend it to any pupil of mine; for often¬ 
times the one a^ms taken foi the other, 


and causes great confusion in a draw- 
• ingf, especially in inking in. 

Should you favour these few re¬ 
marks with a place in your valuable 
•little work, I hope that Mr.B. will be 
convinced that a bevil line can be 
drawn with as imicli facility as a ho¬ 
rizontal or peipcuilicuiar one, and 
quite as accurately. I seldom or never 
use a parallel rule myself, hgvirig ac¬ 
customed myself to tlie set square, 
which in all respects is so much better. 

1 am, Sir, your's truly, • 

An AacBivEctcKAJ^ DBAUGnTsaian, 
and 

Teacher or Persvectitb, 
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QlIKBIES. 


ANSWERS. TO QUEtllJlS. 

No, 87, Voi. H. Pa^ 31^. 

EfTECTS OF CARBONIC ACID OAS ON 
THE ATMOBBIIEHE. 

To thelSditor of the Mechanics' Registor. 

SiH,—In the different aiiguments that 
have br-’n astjd on the query of your 
correspondent,' ” That if plants alisorb 
carbonic acid gas and give out oxygen, 
which is esseuUal to health and hie, 
how is it that large cities, where but 
very few vegetables grow, are not very 
unhealthy ?”-T-it has been taken for 
granted that, because no animal can 
respire carbonic acid gas unmixed, with¬ 
out its proving fatal, that, therefore, in 
whatever proportion it is developed in 
the atmosphere, in the same degi-& it 
must be deleterious, and would soon 
prepiHiderate to a degree to prove fatal, 
were it not foi* a wonderful provision 
of Providence, causing its absorption 
by vegetables, whose growth it pro¬ 
motes. However, not only is it taken 
up in this way, but it might have been 
added, that it is one of the most abmi- 
daut materials in nature, entering into 
almost every animal, vegetable and 
mineral composition, for thei” preser¬ 
vation ^ not their destruction, and Ce- 
mentiug together some of the largest 
masses of rock that compose ourglobe. 
Now, though oxygen-gas is known to 
be necessary to support human exist¬ 
ence, yet neither is it to be respited 
mtfihcd for any length time with¬ 
out jwoducing, ultimately, the same 
fetal eSects as the otlier j and it is only ‘ 
by its admixture with nitrogen and 
carbonic acid gases (for there is about 
1 percent, of thefound in at- 
mospbaric wr) that it, becomes fitfcff 
supportingItriimal life. As Providence 
does nothing without a cause, it is, leo 
dqpbt, for some wise puiposc, that 
carbonic acid gas is superaaded to it, 
and it shall be ray purpose to shew, 
that in this view’, and owing to its 
great antiseptic qualities, it answers a 
most important end. 

It may be considered a bold thing 


for me, Mr.,Editor, to assert; but, I 
am of opinion, that the'air is more fre¬ 
quently deteriorated by excess o f oxtr- 
gen than by what is tonned Jixed air; 
and that, on the contrary, but for the 
quantity off he latter generated in great 
citiel, by lime and brick-kilns, chim¬ 
neys, SicC" &C., they would scarcely 
coEtiaue, in this moist climate, to, be 
habitable. Whea/ixygen gas, ov ra¬ 
ther,* nifr-ozis oxUfe, ibr it cannot be 
respired pure, is'Taken in any consi¬ 
derable quantity, what effect do we see 
produced?—is it not a more violent 
and rapid circulation of the blood, as 
in fever, and if - continued for any 
length of time, would not the same 
consequences ensue, wasting and de¬ 
composing the system until its final 
dissolution ? It may be asked, in what 
way do I suppose can <is of oxpeai 
to be engendered m the atmosplioe ? 
and lyy answer, is, partly fu>m what 
is given out by vegetation, but prin¬ 
cipally by moisture in -close places, 
shut out from a free cncuktion of air— 
where tlie decomposition of animal 
substances is constantly going on, per¬ 
mitting the escape of sulphuietted hy¬ 
drogen, and other deleterious gases, 
causmg inflammatory and putrefactive 
diseases, destiuctive of life. 

Fermentation (or otherwise decom¬ 
position of substances) is usually di¬ 
vided into three stages, viz,, the vtnous, 
acetous, and putrefaetroe. To pro¬ 
duce it, moisture and heat seem neces¬ 
sary—a rapid action is seen to ensue, 
and during the first part of the process, 
the material that is liberated in greatest 
abundance is carbonic acid gas; a 
regular increase of femperatyregoes on,, 
and when it has attained to about 70®. 
ofFahienheit, (to the best of my recol¬ 
lection,) the acetous fermentation coni- 
tnencea,—-wlut remains being oxygen 
^onibined with some base to form the 
acid. Here I tliink tliere can be little 
doubt that the oxygen, tgs well as the 
caloric, seen to occasion the increase 
of temperature, are supplied from the) 
moisture; and the substanc^jdriven off 
being carbonic acid gas, it woufd sefem 
to follow from this, that if we could 
succeed in restoring to tlie substance 
what it bad lost duKi^g the process of 
decomposition, we should have it again 
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m its original state;—and Uiis we find, 
in practice, to be founded in fact j for, 
it Is well known, tliat to rfstore wine, 
in which the acetous fermentation has 
commenced, and it ha^ become what 
is (ennedjpr/V/;tfd, we have only tohn- 
prcgnate it wiili a portion of ihis»gas. 
And the preservative qualitiigi of car- 
don, also, m counteracting putreli|c- 
tion in animal substances, is too well 
known to be insist,^ on here. « 

SucR, then, is m^^proof, from all 
which, Lam led to deduce, that oxygen 
being the acidifying and cornoding' 
principle, that actively promotes de¬ 
composition, it is ll^refore the most 
destructive 'in its effects, and that car¬ 
bonic acid gas being the corrective to 
this—its dissinmuation in the atmos¬ 
phere ansi^crs a most important pur¬ 
pose, and, instead of being deleterious, 
as is supposed, turns out to be a real 
blessing. 

This 1 consider a new and iirfport- 
ant view uf the subject, and, as sucji, 
you may probabiy deem it worthy ift' 
insertion in^’our interesting work, par¬ 
ticularly as it answers, as I should si^p- 
pose satisidctcnly, the query of your 
correspondent- I remain, 

Mr. Editor, 

Your v&iy obedient servant, 
Gmo. Henricus. 

LciirA-sfreef, Burton Crescent, 

" _ \ 

Query, No, 90, ^ol,*II. Page 302. 

PERFORATION OF GLASS. 

Sir, —^In answer to the above query, 
permit me to inform your correspon¬ 
dent, that holes may be drilled in glass 
by using a copper drill, of the size ofi 
the intended hole, regularly supplied 
with emerp ’and The mo/ion of 
the drill limst be very rapid. I have 
been m the habit of removing the man¬ 
dril from my lathe, and placing in its 
stead a small apparatus for drilling 
glass, consisting of a mandril to hold * 
the drill, furnished with a very small 
pulley to produce the quick motion. 
A large drill may be made of a piece 
of-thin copper, bent into the form of a 
tube, b«t ine edges ought not to be 
brought quite close together. 

I hope this answer will meet the eye 
of some mechapi'a^ who is better ac¬ 
quainted witli the subject than I am, 
and Who is sufficiently liberal to conv- 


ramiicate his superior infomtation; for 
the above is not the inethewi which I 
know to be used by those erigaged in 
that line of business, but only a plan 
v/hich I have occasiOhaUjr tried, and 
found to answer. 

' X. t. 


QtriiRy, No. 90, Vol. il. Page 302. 

PERFOHATIO^ OF GLASS. 

As it is well known llitU Jiaoric odd 
will cAVrotlc gln.«s, ami which is used by 
ciigravcis upon glass for that pnrposi', 'f 
think, if yoiir correspondent were to try 
it, he would find it answer his pnrjiose, 
instead of using the dlnninnd, 

H. W. Dewhdest. 

Query, No. Vo!. Tf. Page 237. 

COl’UT-VLAlSTER. 

In answer to TYRo-MLCiiAtucrR, I 
heg leave to refen him to j)age I 43 of 
Vol.J., where he will find aa exeelicnt 
laeth-od of luahiiig-courl’plaister, whieh I 
sent in answer to n correspondent signino- 
himself T, and which 1 hopew'ill answer 
his piiqmse, as I can venture to rccoui- 
Qieud it from long experience. 

* il. W. DEWirup.sT. 

_A 

Query, Vol, I. Page 63. 

VARNISH FOft CLAY INU-OARPS. 

Eet your corrcRpnndent give his cards 
a coat of the isinglass preparatum, aud, 
afterwartk, three coats of the nmslic- 
vtynish, "as made from the presciiptiou 
of your fair correspondent Miss Emma 
It****,Vpl.I. page 143,) each coat hcuig 
quite dry, previous lo tlu' next being hud 
on ; by tju’s method, tlio cai d.s, when diitv, 
win bear washing, and afterwards may 
be polished by rubbing them with a soft 
dry clotb. 

II. W. Dewhurst. 


QcERY, No. 102, Vol. 11. Page 3S2. 

C’ASnNG Mr,iMl.s. 

To form llic moolds, use plaster of 
Paris, as in stereotype-printing, nud dast 
the medals with tvpc-iuctal. 

• _ W.B.jun. 

Query, No. 107, Vol. II. Page 382.* 

CILTIING TUB COVERS OF ROOkS. 

To prevent the effect alluded to by 
yoiir eorrespondeot Q. E. N., I would 
recomnend the use of ia/ioio instead of 
oU. 


W. 
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TO COR^ftlfPOHDENTI, &C. 


MSfaCLAJI METHOD OF «ATOMlNS FUH, 

The follow'iDfr Ini^eDioiiS niode ie saM 
ta Tjc practised by the Chinese., To one 
side of a boat, a flat board, pain ted white, 
is fixeil, at a» angle of about 45 degrees, 
the edge iiicliuiitg towards the water. 
On moonlight nights the boat is so.placed, 
that the painted hoard is turned to the 
moon, from whence the rays of light, 
striking on the whitened surface, give to 
it the appearance of iiioring water, on 
which the fish being- tempted to leap, as 
ill their own element, the boatman raising 
the board with a string, turns the fish 
into the boat. 

BOTAIflCAI. OBSERVATIONS. 

The viscous material which surrounds 
the stalks under the flower of the plant 
called the catciifitj, is a contrivance to 
prevent various insects from plundering 
the honey or eating the seed. In the 
dioriaa tnuscipuhe there is still a more 
wonderful coiitrivanceT to prevent the 
depredations of insects; the leaveSrare 
armed witVi long teeth, like the antentio! 
of insects, and lie spread upon thegromid 
round the stem, and are so irritable that, 
when an insect creeps upon them, they 
fold up, and crush or pierce it to d^tb. 
The flower of thp arum muscivorum has 
the smell of carrion, by which flies are 
tempted to lay their eggs in the chamber 
of the flower, hut in vain endeavour to 
escape, being prevented by the hairs 
pointing inwards, and thus perish in the 
flower; hence, the name of Jly-eapr. In 
the dypsacus is another curioui contriv¬ 
ance for this purpose; a basin of water is 
placed round the point of each stem. In 
the drosma is also another bind of fly. 
trap. 

T«s OYMNOTDS, on ELECTRIC EEL? 

This singular fish is a native of the 
viver of Surinam, in South America;^ 
those which were brought over to Eng. 
land some years since, were between 
three and fpar feet long, and gave an 
electric shock to any person who pul one, 
finger op the back near-, its head, and 
another of the-other li»nd into the water 
near its toil. In tbnr native country, 
they arc said to exceed twenty fect*iii 
lehgtb, and to kill any iPan who ap. 
pronehes them in a hostile tnanhar. It 
is not only to escape its enemies that this 
surprising power of the fish is usod, but 
also to take its prey, which it does by 
benumbing them, and then devouring 
them before they havclnne to recover; or, 

perfectly killing them; for the quan¬ 
tity of the power seems to be determined 


by the will or anger of tlie anlmad, as it 
sometimes strikes tbe fish twice before 
it is sufiSciently benumbed to be easily 
swallowed. The organs productive of 
this accuinnlatioo of electric matter have 
been accurately dissected and descrlBed 
by 'Mr. J. Hunter, in tbe Phil. Trans. 
vol. C5. 

. . . ' 7 “' " - . . . 

iEROLITE. 

Atasiiting of the Royal Academy of 
Soienpes in P.aris, M.^iumboldt presented 
to the Academy a fragment of u mass of 
meteoric iron, which was found in Colum- 
bin, at a short distance from Santa Fc do 
Dogotd^ uear the smninit of a mountain. 
The entire mass weighed 3500 pounds, 
and required greatdahour to remove it to 
the forge of a smith, who bought it for 
about flve pounds, and who began by 
smelting a part of it with the intention of 
employing it for the uses of his trade. 
Having, however, found it too brittle for 
bis purposes, he gave up the idea of 
working it, and even concealed tbe re¬ 
mainder of itthrough a fear lest his credit 
might he injured if it were known heem- 
ploqred such an inferior •article. For¬ 
tunately an eminent naturalist, M. Hum¬ 
boldt's correspondent, huvihg acciden. 
tal^y learned the secret, obtained the mass 
of iron and analysed a part of it. The 
result of this analysis, by proving the 
existence of a certain quantity of nickel 
mingled with the ore, has put the aerial 
origin of this mass beyond a doubt—The 
mrolite, of which M. Humboldt has 
presented a fragment to the Academy, is 
one of the mostcurii^s mentioned in the 
history of science. 

tgT coerespondents 

We shall take an opportunity of cominuni- 
eating with Mr. Jenneson on tbe subject of his 
plan, which rcQuires some further explanation. 

Mr. Johnson will excuse the postponement 
of his Letter, the enganving for its Ulustrattca 
not bein^ completed. 

A Constant Reader is informed, that there 
are several solutions of mercury, and he should 
specify which he means, 
c W. W. is intended for Insertion, 'li^e have 
not yet been able to' procure tbe PApap- men¬ 
tioned in his Fnstsefipt. 

We very cordially return our friendly cor¬ 
respondent's shake of tke hand, and shall b; 
happy tn have frequent opportuni^s Qfjrapj^ 
ing the salutation. -a 

We must take a little time -to consider the 
singular subject, proposed for investigation by 
Guo. Hmvaiocjs. an, , 

T. H-H—I. H. B.*—S. P.-«and several 

other Correspondents, will be attended to, as 
soon as possible. 
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qnaintaiicc with its law’s, and with thp 
nmniipr in which it hecomes applicable 
to the pni'pose of introducing so niiush 
it now ledge. Foll y, w c fchall then he ready 
lo adniil, does its iiifiiiitccxcelh'iice jus- 
tify apostrophe of the pod 


SCOPES. 


lNTBOOreTOR\ OBSERVATIONS ON I.IOHT 

— PllISMS-ABTll'lCIAli BAlNUOW- 

LAWS OE OPTICS— RI-FLEOTION AND 

REPRACTION-lenses-KEKRACT- 

JNO AND Br''I.BrTlNG TELESCOPES 
MR. COTHBEUT’s TEl.EhCOPK 'HER- 

schel’s URAND 'IELEKCoPB -Wli. 

HAMADOE’S telescope—■'UCROSCOPH's 
..—MR. rtlTHIlERT’s BEf LEOTlNt! MI¬ 
CROSCOPE -SOLAR MICROSCOPES — 

fOKrtL'SIO>. 


WEDSKSDAy, NOVBMnSR IGTO. 


Qr. Birkiieck., aovceable to the no¬ 
tice he had kindly glv»n, at the close of 
Ml. Fooper’s lecture, on the preceding 
Friday, delivweAl this evening an admir¬ 
able discourse on subjects connected 
with the seienje of Optics, which he 
jjifroduccd hv ohservmg, lhat oue of the 
most i legantau'd iuteresting branch^ ot 
idiilosopiiical entuiiry, is that winch has 
for its ofiject the discovery of the iiatiiie 
and iiuiperties of iight. Whether con¬ 
sidered in ielation to ift mechanical qua- 
tuns, disphvycd in producing the yanons 
.oodiiicatious of vision, or in reference 
to Its chcnnral n<»i^ers, which rnaiiitiun 
the hlooiH and verdure of the Vcg«ta^lc 
rreali.ni, and, in the. most importaiit 
inanner. support ttie existence of respir- 
iii.r uiiimuted beings 5 hight must 
prefer peculiar claims to the attoii- 
tion of eveiv enquirer, whose mmd is 
directed 10 tl'ie ceuieroplation of the jflie- ' 
nomena of the mateiial world. Yet, Op. 
t,i)s the scteiic.c which involves these 
imtmrlaut'ohjects, being little susceplu* 
hie of nopul.ir clocidation by expcrimeiit, 
exeepung in pecuL.ir states ot the at- 
mosphere, aqd requiring the asiisUiuce 
of dmorams, xvhicli ussauie the ataru.tng 
fe>im of inalUewatical in vesligaftnu, and, 

• eoiisequentiy, of dry, ahsli ..se discussion, 
iuis not obiuViied that portion of estimu- 
tiPu to which ’ll IS eertftialy Entitled. 
When wc recollect, that to light we arc 
indebted for the largest and most diver¬ 
sified stores of 111 formation respecting 
am rounding rxisUmces, conveyed too 
with incredible rapidity, and acciimii. 
Jated from sources hoiuidlcss^is creation, 
>vc, cannot fajl> I fed persuaded, to be- 
eouie iiitire.sted ni po>,sessing no ae- 


^_“ Prime etieerer, IjiKht! 

“ Of all niatcri.Tl beings, first nml best ’ 

“ Kfiluxdh'inc'! Nature’sreaiilenrteiitrolie ' 

“ ^Vithout whose vcatoig btauly, alt vvere 
, wrapt, ^ ‘ 

“ In unessentiiil glgSinP* * 

If we examine the opinions of many 
of the most distinguished plnlosopheis, 

1'ho have illvCKtignted this eiinous und 
intricate subject, wc shall find them re- 
preseiiling the caiPic of the Acnsutioiis, 
by uieaiisV which we perceive external 
ohjeets to be niatcrkd; hut to consist of 
inatler, rare and subtile, in the most iii- 
coueeivable degree, 'i his loattei is by 
tlicmstated to be proijected fiom Iminiioiis 
bodies in rayx; not eousisling of particles 
situiitoil near to eacli other, liul with in¬ 
tervals of viut extent-,^ moving vvitli a 
Velocity almost incredible, and pursunig 
imflbnulv a Teehliiuinr coufse, unless di- 
verted from it by striking against bmiies, 
or penetrating media, which interrupt 
thftr progiess. It is obvious, tiieieioie, 
altliough otherwise lepiesputed 1.1 our 
diagrams, that light is uoi helicvod lo 
cotK^jsi of fi coutiMOUs or unbTokcu 
.stream i>f liiminoi/s matter, but lo he 
constituted of se/«tn/fP ivncrmnccU-d at am s, 
succeeding each other with great eelc- 
nty; with that celerity indeed, wliien is 
FMpiisite for presefl’ing the sensation 
entire and unimpaired, during the ab¬ 
sence of the actual iuipresMoii, in the 
ndniittcd succession Oi illumiu.itiiig |Mii- 
ticles. 

Into this subject we shall not, upon the 
‘present occasion, enquire any fuilher. 
i am, Ut this time, to make you ac¬ 
quainted witli wKtn has been reecutly 
dune in praclical oj)fic<,, by two very 
injTftjioUs : ibii Mr-Haniiiflg’tt^ 

a eiirricr, residing at Aberdeen j the 
other, Mr. CnUibert, a regular optician, 
•regiding in Lambeth. TVIaiiy of ybuinay 
remember that We “had, sortie time since, 
an opportunity of witnessing tlm ability 
ill cou>tnicting and desciTbing tastru- 

monts, wbieh "tvlis ilisplttyw ’'X 
I'raneis, once a shoemaker, aUjmugh tmw 
eiltirelv engiiged in optical pHlXiitls; 
aud it is worthy of remark, in ’‘’S'” 
tlu) history of the achievenients of Mr. 
Kamadge,' that he mat found by Dr 
Olinthiis Gregory, pnisiii iig liis o iigum t 

* Vide note, Vol. 1 . p. 2 l<' 
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rradA, at a time wlion lie Imd so far suo- 
i.'ceded la the eonstraction of astronoiiii- 
cal mstriiuients, ns to entitle him, in 
J)r. Grejn'ory’s o|>inion, to the chainciter 
of one oi till' tiihl. iii’lisis in tin' kiit^dom 
Of ifus) riiiiiKMiee, it is |in))iah!t>, ih^t 
tlie grefili’nt portion is duv' to tlie nativ'e 
bias and power of Itis {rinun!.; altlioirnli 
if is possible; that, bciri|r wiMiin the 
roach of the mechatiical and sciculiti# 
falnnfh of my late extyllent fnt nd, Pio- 
fessor C!o[>latid, he HiitF have^ienefi^ed 
not aliffte, by his kind wd communica¬ 
tive disposition. Il.e.spectinjj this point, 
however, as well as many otliers,*wc 
shall, ere long-, have an opportunity of 
satisfyiii<j otuselves, by having Mr. 
Riiiviadge anionost us- ^hen I hope to 
hav«* the pleasiiie of producing liiiu in 
jier.son, as, until a few hours since, I 
expi'cU’d to have had the pleasure of 
piodiieiiio' the inmlol of hi.s vpiy pimer- 
fnl telfs'cnpe. It was indeed my inten¬ 
tion, in exlnhiting tins model, to have 
dtriTled your .ittcution to the contri- 
Viini-es of a /i/et hfpnnrf nalune^ ratlier 
til.Ill to have pointeit out its strictly <>}>- 
f/i ir! Miriffi but evep this I cannot now ' 
:Ke(*in|dish, btj|"iuse I jeslerday found, 
when mj plans witc all arranged, tiiat, 
til eonseipienee of the tune cd’ the Astro-* 
„noniical Society, at tts first meeting', 
Imviag boon otherwise occupied, the, 
model was not then presented 5 .and, as 
it was sent hither expressly lor tlieir iii- 
speetioii, it appeored right that, its fust 
public appearance slinnid taki- place be. 
fore that distinguislutd scientific associa¬ 
tion, I must now oifl^ advert to the 
eoiisiniclion, in the diagram of anotlier 
telcbcopc, and oei'upy yon n little more 
vviili (liu priticqdcs of the scieuee, tlian 
1 bad pievionsly designed. 1 shall even 
again advert to the subject of for 

file purpose of shewing yon a very beau¬ 
tiful prismatic ajipcaranm', made known 
to me very eon venientlyT'or my pnrjmse, 
by onr excellent Chemical Lecturer, 
Mr. Cooper, and brought before you by 
its iiigeniou.s inventor, Mr. Woodward, 
The object of tins invention will be 
pcrcein'd, by attending to an effect 
which has hern formerly made known 
to you, viz,,, the power of a prim, or 
three-sideil piece of glass, to separate a 
ray of light into seven portions, or pris. 
matir colours. We have not at present 
an opportunity of inlrodncing rays of 
li.vhi from the sun itself, but we shall 
fi ad that, by the combustion of calchrm, 
or r.lic luelallic base of Vmi, we can pro¬ 
duce. an orlificitil sun, with an evolurion 
of such light as the solar rays aic com¬ 


posed of; and by directing this light 
llirough a prism, wc shall be cnahled to 
ilcceiiijioscit into the seven colour-making 
rays, of which light is constituted. 

Till- Tbeaire w.is now completely 
d.irk/ lied, lo give efleet to the be-'uitiful 
expel 111 till alioiil to be exliibitcd, and 
Mr. Cooper stepped forwaid with Mr. 
W'oodward, lo .uijnst the apparatus al¬ 
luded toby Ibewmiby President. This 
instrument consists of au applleatioii of 
Mr,Gurney’s oxif-hi/drogi-n /dtno-jupc to 
tlic combustion of lime,* for the purpose 
of prodiicingaii intense evolution of light 
for optical experiments. As soon as the 
ilnme, arising from tin; iguitioii of tiic 
mixed oxygen aud hydrogen gases, was 
directed upon the lime from the jcl, its 
combustion was eflVetcd, and the light 
being diiectcd tlirougli tbo prism at- 
taebed to the app.ir.itns, a splendid ar~ 
tijwittlrnivhcoo appeared upon the doling 
of the Theatre ; exhibiting all the beauty 
of the natural bow, ^nd displaying the 
prisniatie eolonrs in the same perfection. 

Ur. Miikbeck requested the Members 
to observe, that one margin of the spec¬ 
trum (that which exhibited the red toys) 
was extremely 'well defined,«ad that the 
remainingcoloiiis, nrnnge, yellow,gr(en, 
Ij/uc, r*b'go,aiid 1 lolet, apjicared to melt 
gradually into each othcr<^ the opposite 
margin, consisting of liie xnolet ray‘i, 
being less di'itinetly,defined, as in the 
natural rainbow. It is of snmi* eonsc- 
ipience to recollect tins experiment, ns 
tbo jiri.smatic coloiiis, inlentionaliy'ex¬ 
hibited upon^tliis occasion, are, in all 
opticiij instruments, liable to intrude im- 
intentioiiully upon the field of vision, 
causing the appealance of coloured 
images, and this effect, or raflu'r defect. 
If has been found extremely difficuU to 
obviate. 

It has been observed in the most re¬ 
cent, blit the leas.t popular work on optics, 
the treatise by Mr. Coddington, of Cam- 
bridge, tliat the. science of optic.s le- 
poses upon three laws, as they are tech¬ 
nically termed, wliicli depend, for their 
proof, upon experiment and induction,” 

Tliese laws are ■ _ 

* la Mr. i.ewtbwaile’s lecture, dji the 
Oxy-l^drogon Rlow-pipe, (Vol.U. pi^. 
130 ,) our leaders will find an ample de- 
serijifion of the construction of this im.. 
portnnt instrument, and its'application 
to scion‘.ific purposes. The. Combustion 
0/ lime svas one of the interesting expo- 
rimeuts pei'fovmed by (bat gentleman; 
mid the vivid intensity of the light 
which it evolves, is particularly noticed 
in our icport of the leetuic,-—Lo. 
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1 . The rays of lig'ht are strai^^ht lines. 

2 . The angles of incidence nnd reflec¬ 
tion are in the same plane and equal. 

3 . The angles of incidence and refrac¬ 
tion are in the same plane, and the sines 
bear an inrariabie ratio, for the same 
medium, to one another." 

That the rays of light proceed in 
straight lines, 'was shewn by the conical 
sliodow projected by a globular body, 
and also by the fact, that no art can di¬ 
rect the rays through a crooked tube, or 
cause n sing!e particle of light to pro¬ 
duce illumination behind an opaque sub¬ 
stance. These simple facts, if they had 
been duly estim^jed by some celebrated 
opticians, would have sufficiently weak¬ 
ened, or have even totally destroyed the 
undulatory system of Euler; which has 
been recently revived by Dr. Young, 
and appears to be making some progress 
in this country. 

The Lecturer illustrated the second 
law by a suitable diagram, shewing 
fbut the incidevt ra^, or that which pro- 
eeeds from a luminous body, to fall on a 
po]i.sl)ed surface, at any angle from the 
perpendicular, is rejected at exactly the 
same angle jjeyoud it. Another diagram 
shewed that Ibe .same law holds good 
with respect to plane mirrors or looking-, 
glasses, anda^lnrd explained the reason 
why concave and convex mirrors reflect 
an image eitJicr greater or less than the 
object. 

The third law, which relates to the 
refraction of light, was explained by a 
diagram, representing the bent appear- 
ance of a straight rod, '^hen partly 
immersed in a bowl of water. In this 
case, the angle which the immersed end 
forms with the perpendicular, diflers 
from that which is formed by tW oppo. 
site extremity ; but the sint-s of these 
two angles always bear an invariable 
ratio to each other, when the rays of 
light are refracted in the same medium. 
Now, this iean effect which is constailtly 
taking place around us without our per¬ 
ceiving it; for, owing to the refraction 
of the rays both of the sun and moon 
daring their passage through the atmo»- 
phere, we sec them before Ihey are ac¬ 
tually above the horixon; and, as the 
rising of the sun is thus anticipated, and 
• his setting, for the same reason, pro¬ 
tracted, the days are proportionally pro¬ 
longed, This effect of the refraction of 
the sun’s rays is of vast importance to 
the inhabitants of those regions, which 
are situated in very high latitudes j and 
even in our own country, some sttange 
effects have been witnessed, arising froat 


the refractive power of the atmosphere, 
which varies according to its density. 
It is a well attested fact that, upon one 
occasion, the inhabitants of Hastings had 
a distinct view of the whole line of the 
French coast, which, under ordinary 
circumstances, is completely concealed 
from their sight, by the intervening 
convexUy of the earth. 

On these operations and these laws 
depends the effect., all optical inatr.u- 
ments, from the ,urst rude telescope of 
Zacharies Janse 'f, the spectaclednaker of 
Middleburg, to the magnifleent tele¬ 
scope of liersehel. Dr. BirJSbeck here 
exhibited models, representing the va¬ 
rious form of lenses used fur optical pur. 
poses, viz.:—the piano-c/invex, plano¬ 
concave^ double convex, double concave, 
and the concavo-convex lens, or menu, 
cus ; and proceeded to observe that great 
diversity of opinion had prevailed us to 
whether Jansen, or Baptista Porta, or 
Galileo, was the tirst to put two such 
glasses together, so us to form n tele¬ 
scope. The first attempt was probably 
the result of accident; hut it was design, 
’’and not accident, which led Galileo to 
effect the constrnctron of telescopes,after 
it WHS reported to him that such instrii- 
cments had been formed by Jansen. 

To render the general construction of 
telescopes more intelligible, Br. Birk- 
beck here directed the attention of the 
audience to diagrams, representing the 
ffve glasses above-mentioned, and also 
the manner in which the rays of light 
are made to converge by the jylam-con- 
vex and double clfl,ve,v lenses *. 

The subject was further illustrated by 
means of two globes of glass, one of 
which was filled with alcohol, and the 
other with water. A lamp being' placed 
behind these globes, which acted as 
lenses, the image of the flame in an in¬ 
verted form, was thrown upon a screen 
of djad glass, j^aced before the globes, 
and it was seen that the image appeared 
more or less distinct, according to the 
distance of the light and the globesfrom 
the screen, and also that the relative 
distances necessary to produce a distinct 
image diflered according to the different 
densities of the two fluids with which 
the globes were filled, the refracting 
power of alcohol being greater than that 
of water. 

- 1 - —- -w —. - 

* The diagrams here alluded to, with 
n description of the manner in which the 
rays of light are Refracted hy the piano- 
convex and double convex lenses, will 
he found in our first Volume, page 213 . 
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After these elementary remarksj the 
Doctor proceeded to describe the Gali- 
lean Telescope, in which a double cort- 
cave effe~glas.s is combined with a double 
conrej; obJr.ct-gla^Sf upon which priiv 
ciple the common Opera-glasses are 
tionslnicled. In instruments of tiTis 
kind, which arc called reftactiWg tele- 
ecopes ,* tlie lens at the extremity o6 
the tube, is culled th^bject-filass ; and 
the lens near the eye'^called the e^c- 

f dass. ihit if there heNnore than two 
enses, as ,in the improvement of De 
Reitz, all of them, except the. objtct- 
glussy are called eye-g'ri<tsos. The Lec¬ 
turer here adverted to two if fiactina te- 
leseOpes, oil the Leeture Ahle, construct¬ 
ed by Mr. Jones, and deseribed the lue- 
chuuical arrangement hy which they 
were moved either vertically or laterally, 
and the manner in wliich the distances 
of the eye-glasses were elianged aeeord- 
iug to eiroiiinstanees. In the common 
astroiioiuieal telescope, three eye-glasses 
are employed in coniiectinu with the oh- 
ject-glas.s. 

In coiiseqiieiiee olj^ the difficulty of 
constriietiiig f^jlescopes with a large 
aperture, so as to embrace an extensive 
field of view, vrithmit rendering the im¬ 
ages indistinct by the prismatic colours, 
Mr. James Gregory, of Aberdeen, pro- 
jeeted the re.Hedinp, telescope *, which 
was coiiipleted (for Gregory never con- 
strlietcd one,) by the celebrated Sir 
Isaue Newton. Dr. Birkheck here, de- 
sciihed the con.striiction of the reflecting 
telescopf', hy a rcfereiie? to suilahle dia¬ 
grams, and proceeded to exhibit Mr. 
tiiullilM'rrs telescope, which was remark¬ 
able as the shortest refleetiiig telescope 
ever invented, being three iiiclies in di¬ 
ameter, and only seven inches and three- 
quarters in length -the focal length of 
the reflector being five inches and a-half. 
In all former instauers* a three inch 
aperture had required that the telescope 
should be eighteen inches lanf> ; and 
whilst these instruments, Hlthougb much 
larger, had magnified one hundred and 
fifty times, Mr. Cuthherf’s extended the 
linear surface two hundred and fifty 
times. 

Dr. Birkheck then observed that, as he 
had thus exhibited t\\e shortest reflecting 
telescope ever constructed, he would now 
direct the attfntion of his hearers to the 


• Our readers will find a description 
of tlie coiistractioii of wrefiaciing and 
reflecting telescopes, with illustrative 
diagrams, in our first Volume, page* 
247, 243. 


longest optical instniment of this de¬ 
scription that had hitherto beenftroduced, 
viz., the grand telescope of Dr. Her- 
schel, A large and beautiful transparent 
diiigrain of this magnificent instrument 
WU.S hoie exhibited to the audience, and 
excited mingled feelings of surprise and 
approbation. Of tliis elegant transpa¬ 
rency, the engraving, which forms the 
frontispiece to the present Number, is a 
correct representation, and we feel much 
satisfaction in embracing the present op¬ 
portunity of laying it before our readers. 

The view of this mighty instrument, 
ns represented in the transparency, ex¬ 
hibits it 111 a iiieridioiial situation, as it 
appears to a spectator placed to the 
south, west of it. The foutidutioii in the 
gi-oiiiid, consists nf two cuiiceutiic cir¬ 
cular brick walls, the outermost of w'hicb 
is 42 feet in diameter, and the inside one 
21 feet. They aie 2 feet 6 inches deep 
under ground ; 2 feei^fl inehcs broad at 
the liottom, and 1 foot 2 niches at the 
top, and are capped with paving stones, 
about 3 inches thick, and 12-| broad, 
•The bottom frame of tlie whole appiiratn.s 
rests upon these two walls,diy 20 con¬ 
centric rollers T 11, and is niovenhlc upon 
•a pivot^which give.s a horizontal motion 
to the whole apparatus, as well as to the 
telescope. 

The tube of the teiq^cope A, is formed 
of sheet-iron, of the weight of aboiil 
Idlhs. to the sqiiaix^ foot. Its length is 
30 feet 3 inches, and its diameter 4 feet 
10 inches, (y the immense weight of 
the wl|ole of this splendid apparatus 
some idea may he formed, when it is 
stated that Dr. Hersehel saved 3O0Olhs. 
in the weight of the tube alone, by con¬ 
structing It of sheet-iron. The great 
reflwtiii^ mirror iJi about 49 inches in 
diameter, mid Scinches thick, and weighs 
211Slbs. Considerable skill is displayed 
in the contrivance of the apparatus, by 
whicb this vast'tube is supported and di¬ 
rected. In order to coinmand every 
altitude, the point of support is move- 
able, and its umtioii is etfected by 
mftbauical nrrangeineiits, so that the 
telescope may be moved from its most 
backward point of support to the most 
forwarif; and by means of the pulleys 
G G, suspended from the great beam H, 
be set to any altitude, up to the very ze¬ 
nith. The tube is also made torestwith 
the point of support in a pivot, which 
permits it to be turned horizontally. 

To make observation* by tliis mighty 
inidrtiment, the observer is placed in a 
*«at 0, situ.iled at the upper extremity 
of it, with his hack towards the object 
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whole image he views; so that the ob. 
tcrvcr and the object may he said to be 
looking into the same end of the tGlc> 
scope. Sir William nerschcl used only 
a single eye-glass, for he considered 
two cye-glttsses as a Inxnry too great for 
• philosopher to indulge inj but what 
the nature of this extruordioary luxury 
really was, the liecturcr acknowledged 
himself nuahlc to diseover. 

From the opening of the telescope, near 
the place oftiie eye-glass, a speaking-pipe 
runs down to the bottom of the tiihr, where 
it goes into n tariiiiig-joiiit, and after sere- 
ral other inflections, it at length divides 
into two branches, which communicate 
with the two buildings, belweeu which 
the telescope is suspended. One of these 
branches enters the obgervaiory D, and 
the other goes into the workshop E. 
lly means of this speaking tube, the 
cominunicatinns of the. observer are con¬ 
veyed to the assistj^nt in the observatory, 
and the workman is directed to perform 
the required motions.* HerscliH’a tele¬ 
scope magnifies 6000 times j but great 
ns its merits undoubtedly are, the con-«i 
structioii of Mr. OHthherfs reflecting 
telescope, which magnifies 250 tunes, 
with so short a tube, is decidedly supe¬ 
rior. a 

l>r. Birkbock now adverted to Mr. 
Ramudge’s tele-scime, the model of wlueh 
he bad boped to he enabled to exhibit 
this evening. The tube of this instru¬ 
ment is 26 feet in length, hut the cir¬ 
cumstance to which h^ pui'ticiiluily 
wished to direct the attention ,jof the 
Meuihers, was the great superiority of 
the mechanical iu-raiigcments by which 
its motions are governed. Thisiinptove. 
meiit consists in applying the |H<uer of 
the pulUif by mrtius of a coinhination 
which, nponafoiiner ocension/he.‘had 
observed was not so gejierrilly adopted as 
it ought he. In this modification of the 
pulley, the eords pass round a cyliiider, 
of two different dimnettrs; and Mr. lla- 


* Th« desciiptioii of this luiinense te- 
lescojie, and the niacliinciy attached*to 
jt, vi'/., the stairs, ladders, and platform 
B, oegupies 63 pngi ’ of letter-juess, in 
the Second Port of the Ti^ansii^tions of 
the lioyul Society for 1795, and is il- 
Instrated by 18 plates; exjdaining'every 
ciiciimstaiice ielating to joiners, car¬ 
penters, and smiths’ work, wliieh at- 
lesideil the fonnation and erection of this 
noble uistrunient. It was completed on 
the 28th of Aiignst, 1789, and on the 
same day, the si.xth satellite of Saturn 
was disco' cred. 


inadgo, taking advantage of this plan, 
lia.s placed a cylinder of this deseriptioh 
at the top of his tube, the handle being 
within his reach, hy which means he is 
^nahled to vary the altitiule of the tiiho 
with great facility, or to ehaiige its po¬ 
sition laterally, as the ohjeel escapes 
from thr field of view. This is one of 
the very few iustniices, in which this 
very useful coulr^iiice has hecii advan¬ 
tageous! y-enipl orjed. 

The Presideut eonelndcd his able il¬ 
lustrations of the Telescope, hy remnrk ■ 
ing that the vast power of* llerschel’s 
instruincut was attended with eonsiiler- 
able disadviuitages in its practical ap. 
plication. When if is directed to the 
Sun, the ohjeet-gl.iss is fieqnently 
shivered to pieces by the iiiteuse fix-ul 
he®F refleeled from the large minor; 
and ill the neighhonrhood of London, the 
iuipiirities which float in the ntinospheie, 
being magnified 6000 times, and plaeed 
between the obseiver and the object, 
present iiiipeilimeiil.s to distinct vision, 
which are often iiisiumoiiiitahle 
(hi the siihject of^»ud;().vrfY>e«, the Doc¬ 
tor ohseivcd that, according to their 
usuul corislriiclioii, the eye is distn-ssed 
hy looking doirnwiiuls llnoiigli a small 
cyc-glasH, hilt this iiiconvcnieiicc is obvi¬ 
ated by apjilying the ‘priiici|ile of the 
Newtonian, or rr.dfctivff /c/cil'^ic, to tin* 
foi'iiiation of ?)ttr)oscf>i>ci. Mr (bithbert 
has succeeded in jirodiicing a rrf/o<‘ttn<; 
nneiospo))e, so exlicnicly powerful, and 
capable of coiiecnt rating so large a portion 
of light, that u single particle of the 
down of a bntteifly’s wing may bt' siih- 
jecled to a more iiiiiiutc c.Mimiiiiition than 
was ever before aceoniplished. A dia- 
grniii, exiiibitiiig one of Ihcse iiiimitc 
particles iinignified to about four inches 
in length, was here leferred to by the 
Lectuicr, wlm pointed out a di.sfincl 
pediiiu le at the bottoih of l.he f.ui-likr- 
utoin, from wlneli a imtnher of lines pin- 
pceded towards its edges, Theie can lie 
no doubt that these lines are netnal v es- 
sels for conveying a fluid whtcli affords 
a iuYui'i.shment to every particle of down, 
llow infinitely minute, then, must he the 
vascular structure of these atoms, the 
iiatiiie of which, hut for Mr. Ciilhhcrt’s 
powerful microscope, might have re¬ 
mained unexpliJiwl. 

The Theatre was again idavkeiied, for 
the pm pose of shewing the o[icrntion of 
the gohrr i»iVi o.rcu/if', hy means of the 
ingeiiions iijipli#otion of the oxy-hjdio- 
pen hlov>j»fh.y ilesciihed in the early 
pnil of (he I.ecliu'c. The images of the 
objects, powerfully illuiuiiialed, were 
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llirowii upon n Kciorn placed before the 
apparatUh, and the iiiBjyiiitndo to uhich 
tlicy were enhirgfed, enabled the specta. 
tors to dislinvui!>b tlictr most minute 
parts ill the icrealost perfection. Spcci- 
ineii.s of dill'ojent kinds of wood, sueli rft 
beech, willow, liutb branches u^rd 
roots, were thus exhibited, and^tbe va¬ 
riety observable in the beautifuT struc¬ 
ture of Ibuir fibres, jtvas admirably ox- 
eiiinl'ificd. This iipplA'atioii o^ the otiy* 
hydrogel^blow-pip(' isa^riking- iiistuiiec 
of the jiow’er of science, for when the 
combustion*of the mixed gases was first 
employed for the pnrpo.se of produ<?liig 
nil intense beat, the apjinratus could not 
be nsed without rndaijg<giiiig the life of 
the opeiator, though in its improved 
foiin, it may he iliieeted to scientific 
pinpo.ses with perfect .safety; aiidiji for 
optical exjieriincuts, vie can produee a 
sun of our own, without waiting for the 
solar rajs, or undergoing the iueoiiveui- 
euce oecasioned by the lamp counceted 
with the coninioii hicniiuL 

Dr. [Iirkheek eoiieluded hi.s excellent 
and iiibtrnclne Lecture by observing,* 
that the informatioif del ived fiom the 
7(7( sfoyie and tHe HIi(ros< oju , two inva- 
luiibh eiioits of huiiiait iiiveiilion, haitf 
been disjduyed in eonlrast, witii all the 
fidelity of the philosojdier, and all the 
glowing (iilhnsiasm of the iiilightened 
uhspivei of the woiuleis of nalnre, by the 
eidebrated Dr. Chalmei», in the follow- 
Mig* ipiotalioii from one of his splendid 
discourses. 

“■ About the time ^ the iiivtiltion of 
the icluscoju ," says he, “ anothei iuslru- 
ineiit was formed, which laid open a 
scene no le.vs woiideifnl ; auil rewurdi d 
the iiii[iiisilive spirit of man, with di.s- 
eoverie.s no less important. This was 
the mcfo.u-ojw. The one led me to see a 
si/siom til eic'iy stni ; the other leads me 
to see a world iu ei e''«/®/b»«o The one 
taught me that this miglity gloln ,*with 
the whole bin then of its |keople and of its 
countiies, is but a grain of sand on the 
high field of immensity. The other 
leaches me that every grain of sand may 
harbour within it, the tribes ajid the fa¬ 
milies of a busy jMipulation. The tm<> 
told me of ihejnsiguificancc of the world 
I tread upon : the olhei ledeems it from 
nil its insignifieoiiee .j for it tells me 
that in the Jeaves-of every forest, and in 
the llowars of every garden, and in the 
waters of every rivulet, vheie me world.*! 
teoming with life, alld^ll^mhel'le^> as are 
the glories of the iirmninent. The one 
has suggested to me, that beyond tt»d 
ifibove all that is visible to man, theic may 


lie fields of oreatioti, which nweep im¬ 
measurably along, and carry tjlie iinpres- 
ofthe Almighty’s hand to tile remotest 
scenes of the Universe : the other siig- 
gi sts to me, that witliin and b»‘nealh all 
that niinnteuess, which the aided eye of 
iiiun has been able to explore, there may 
be a region of invisibles ; and lhai could 
we draw* aside the mysterious curtain 
which shrouds it from’ our Bcuses, wo 
might there see a theatre of as many woii- 
d* rs, as Astronomy has lu.fulded ;—o. 
Universe, within tlm compass of a point 
so small, as to elude all the powers of the 
microscope;—but where the wonder¬ 
working God finds room for the oxercisc 
of all bis attributes ; where lie can rake 
niiotber iiiechauisui of worlds, and fill 
and animate them all nJth the evidences 
of hts glory!” 
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PBIDJ^, NOVEMIIEU IfiXH. 


Ml'. Coot'F.R this ovening coi.titiuea 
Ins fciiiaifcs on the substance wln.-li 
formed the subject of lii.s previous l,e< - 
tuie, and observed that he had little i!-* 
g.dil lo,Iiis fornmi observations, except 
what related to the analysis of the gti? 
itself, ommonia, lie tionld, however, 
in ihe first phiee, say a few w'oids rela- 
tne to the suits nwiwoniu, and theii 
dcconipoaiiion. He hail alre.idy .shevvr; 
that <ialts were foinied by the eoiiiluiia 
tjoii of ammouiu witli difiVieut uilds^ biii 
he had not yet s](eeifii"iily pointed out 
the alknhne properties of tins suhslance. 
It hii* lu'on frequently seen that vege¬ 
table eolonr.s of a ceilaiii class are more 
or lessafl'ected by acirU and alkalis, par¬ 
ticularly vegetable hlucs and ycUows; 
the foni ev of which is changed to red 
by an «' id, and the latter to bmwn 
by ,m alkali- It will be found that upon 
Hniiiersiiig a piece of paper, pieviom ly 
Aiiiged with a yellow coloui by an inf i 
’ sion of li'irnt'rtc, into umpiOKin, oUhtr u' 
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the form of ges, or in a state of solution, 
the alkaline properties of the latter siib- 
fitanee wjll he at once demnnstrnteil, hy 
the colour of the turmeric paper being 
changed from t/ellow to hrou n. 

Mr. Cooper here removed a jar of 07n- 
moniacal gas, from the mercurial trough 
to the Lecture table, and exempli lied 
his remarks by introducing a slip of tur¬ 
meric paper into the gas, which instantly 
changed its colour to brown, but he ob. 
served that the paper resumes its yellow 
tint tt’most immediately upon being 
brought in contact with the atmosphere, 
for.the ammonia is of so extiemely vola¬ 
tile a nature, that it evaporates iii a few 
seconds, and lenres the pupei of the same 
yellow colour as before its iiiiiiiersion. A 
Variety of other vegetable snbstaiiees ex¬ 
perience an analogous change in tbeir 
colours by the action of this and of all 
the other aHalis. Brazil-wood, and 
Log-wood, in solution, are both ehaiigial 
to a purple colour, '^y ammonia,m\d thus 
become satisfactory tests for discover¬ 
ing its presence. 

In the course of the lust Leetiirc, 
some sails of ammonia were formed by 
the oombiiultiou of ammonia with the, 
muriaCic and rarlionir avid gases ; and it 
was found, upon applying the nine lit¬ 
mus pajicr t<l the muriate ammor/ia, 
formed by the union of muriatic aad 
with ammonia, that its colour was red¬ 
dened hy the small quantity of acid 
which was in excess •, but upon the ad¬ 
dition of a little ammonia, the blue oc- 
lour of the paper w as restored. It there 
fore appears, that acids and alkalis, in 
some instances, combine, so us to form a 
class of salts which aie perfectly neutral, 
while in other cases, either the acid or 
the is in excess. But whether 

the union of aii aetd with an alkali, an 
earth, or a metallic oxide, is found to 
exhibit acid, alkaline, or neutral pro¬ 
perties, the resulting compound is ins a- 
riably called a salt. 

Mr. Cooper then produced the glass 
vessels in which he had, during the pre¬ 
vious Lectnre, formed the salt callcfj 
carbonate qf ammonia, by the union of 
carbonic acid pas, with paseous ammo¬ 
nia, in different proportions. Ckne of 
these products was formed by uniting 
the constituents in equal volumes, and 
the other by combining two volumes of 
carbonic acid with one of ammonia. The 
Lecturer here fonned solutions of each of 
these salts, and upon dipping a piece of 
turmeric paper into the former sohitioii, 
itn change of colour proved that .it pos- 
felted deddedly alkaline properties, the 


acid not having been added in sufficient 
quantity to saturate the whole of the 
ammonia. When, on the contrary, the 
tests were applied to the latter solution, 
ill which the carbonate had lieeii farin- 
eu hy uniting two volumes of carbonic 
acid gusj to one of ammonia, its neutral 
clmractpj’ was distinctly demonstrated ; 
for it neither changed litmus paper red, 
rfor turmeric papen brown, and it was 
the,"efore evident, that it possessed tlei- 
tber acid, nor all bhne propertie",. 

Other salts of ammonia are formed hy 
the union of sulphuric or nitrit acid with 
aiHTiiorua. The qualities of these salts, 
which are called respectively the sul¬ 
phate and nitrnt^,of ammonia, have been 
already described; and the latter has 
been employed in the production of ni- 
trov^oxidc. The carbouate of ainmoiiia 
i.s ideiitieal with the substance contained 
ill the bottle now exhibited, the liquid 
riirboimte having lieeii allowed to cool 
gradually; after which, the crystals dc- 
positi'd, were separated and kept for use. 

jjmmonin, in a puic furin, is elicited 
■ when any of its salts are acted upon hy 
ulkiihs or allalnie einth'-, such as potash, 
soda, liuio, barvtes, stioatian, &c. in a 
,,caustic state. The eoiiiiiioii process of 
deooaiposiiig ammoniucal salts, has been 
shewn by the action of lime on the mu¬ 
riate of ammonia, and tl;e same effect 
would have occurred if loda had been 
employed. But if, instead of using these 
alkalis, iiic., we operate with their car¬ 
bonates, double decoiiiposilioti ensues; 
the carbonic acid- u.f the carbonate, being 
trunsferred to i\ic amminin, while the 
oxmI of the tali ]tasses over to the alka¬ 
line base of the carbonate. Let us take, 
for example, the muriate qf ammonia ; if 
we operate upon it with lime, what effect 
takes place ?—an instance of single decom¬ 
position evidently occurs; thelmeuniting 
with the muriatK' acid, while the ammo¬ 
nia ik liberated. But if, on tile contrary, 
we use carbonate of lime, or lime in cora- 
biimtion with carbonic acid, the muriatic 
acid still seizes the lime as before, but at 
the same instant, the carbonic acid goes 
over to the ammonia, and forms carbonate 
of ammonia. 

If a portion of ammonia, in a gaseous 
state, be subjected to the action of elec¬ 
tricity, by pas-siug a series of shocks 
through it, and continuing tb^ operation 
for the space of a quarter of an hour, or 
more, it will be lonnd that the bulk of 
the gas will bec|>me greatly increased. 
Mr. Cooper here produced a tube, formed 
like a syphon, iu the upper part or bend 
of which, a small quantity of osimoMM 
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«M confined by niercury. Thic nppn. 
rnltu wan placed in communication witb 
the el«H 3 trical maebine, and the spark was 
passed tliroiioli the »fus fur some tiinCi, by 
whieb its bulk bpcanie sensibly eularf^ed •, 
and tbe Lecturer observed, that i& the 
experiment were conliniied for about an 
hour, it would expand into exactly double 
its volume. The reason of *lhis is ob. 
fioijs ; for the am/^miacni gas is decom. 
posed by electricity into its orig'irml ele¬ 
ment^ and as it ha’^heen *sbewii by the 
diagram, that these elements consist of 
one volume of azote to thiee of hydrogen^ 
which four volumes are condeuSRd into 
two by their union, it is evident that the 
two volumes of whicl^animonia is formed, 
must be ex'pnnded into four by its decom. 
position. 

The same effect takes place when am¬ 
monia is passed through a red not tube. 
To perforin this experiment, the Lecturer 
inverted in the mcreurml trough, two 
glass vessels, one of which contained a 
given quantity of ammoniacat gas, while 
the other remained fall of quicksilver. In 
the front of the trough stood a small fur¬ 
nace, tUrongli whwh passed a bent tube, Nie 
two extrenlilics of which, were placed in 
communication with the two vessels ;^iid 
the object of the experiment was to nmke 
the gaseous ammonia puss from one vessel 
to the other through this tube, and to de. 
compose it (luring its passage through the 
he.uted part, by bringing it in contact 
with the ignited suifuee of the tube. 
Mr. Cooper passed the gas backwards 
and forwards sev^nl times, by pressing 
down the two vessels alteraately but a 
full red heat was necessary to effect its 
deenmposition; and, as the furnace had 
not yet snfficieiilly heated the tube, he 
allowed the apparatus to remain for some 
time, while he proceeded to point out aq-, 
other method of scjiarating ammonia iota 
its constituent elemgnts. 

This method consists in subjecting, 
ammaniacal gas, or its solution in water, 
to the action of chlorine. When ammonia 
and chlorine are mixed together, decom¬ 
position immediately ensues; the chiorine 
uniting with the hydrogen of the gas to 
form muriatic acid, while its azote is set 
at liberty. The Lecturer here produced 
two vessels, the one containing chlorine, 
and the other, an agueous solution ofam- 
, monia^ The moment these substances 
were mixed, an intense chemical action 
took place, and a considerable quantity 
of dense vapour was evolved j this effect 
is frequently so §reat, that, at the in¬ 
stant when the liquid ammonia is poured 
into the chlorine, a flash of light nils the 


vessel, Groat beat is also given out dii. 
ring the combination i hat the vapour in 
a short time subsides, and'Nis. absorbed by 
the water introduced into the vessel, 
when it is found that the chlorine has 
disappeared, and its place is supplied by 
a quantity of azote. 

Gaseous ammonia and chlorine may be 
united in a manner analogous to theex* 
periment in which the former has been 
placed in contact with muriatic acid gas, 
and its decomposition similarly efieeted. 
This may be best accomplished by ex-^ 
haiisting a vessel of atmospheric air, and 
introducing about half its bulk of chhjrine. 
The Lecturer observed, that he had once 
perforitied this experiment, but the gases 
united with dangerous violence, while 
the interior of the vessel was filled with 
a brilliant white flame ; and if the stopper 
of the bottle had not been loose, be should 
in all probability have sustained a serious 
injury. On this account, he did not wish 
to run the risk o^injuriiig bis auditors or 
himself, by a repetition of the experiment 
in a similar inaiiiicr. It might, however, 
be performed with tolerable safety, by 
bolding tlie two vessels loosely in the 
hands, and placing theu: mouths in con¬ 
tact with each other. Mi Coopi'i- ae- 
eocdingly united the two g-ases, by this 
method, but the efTeqt was, even then, 
siiificieiilly violent; for the vessels were 
forced asunder yith n hissing noise, a 
volume of dense vrhite vapour rushed 
from between thmn, and the Lecturer re¬ 
marked, that if the theatre had been 
darkened) ^ flash of light would have 
Iseen seen at the same momeut. 

But the constituents of ammonia may 
also be ascertained, by subjecting a 
known quantity of the gas to the action 
of oxygen, and passing the electric spark 
thfougli the mixture ; hut some precaution 
is neees.sary in performing this expi^ri- 
meiit, in consequence of the strong affinity 
, of oxygen for hydrogen at a high tempera¬ 
ture. It is therefore necessary, in the 
first instance, to operate with only half 
the quantity of oxygen necessary to satu¬ 
rate the whole of tlie ammonia employed. 
Mr. Cooper here introduced five measnrea 
of gaseous ammonia into a cylindrical 
gessei, standing over quicksilver ^ and 
liaviug passed up 2^ measures of oxygen, 
he exploded tlie mixture by the elecfric 
spark, when the volume of the gas be¬ 
came instantly diminished. He then ad¬ 
mitted another portion of oxygen, suffi¬ 
cient to neutralize the remainder of the 
amnumia, and repeating the electric shock 
a further diminution of volume took place 
and the mercury rose higher in the ressgl* 
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Ah thti-osc^ffen luis now united with the 
whole of the hijdrof^en of the avtmonia^ 
it follows, that nothing hut (izo/c I'eniauis. 
and if a btifHeiriit qimntity of the gag hud 
boon employed, if would haeo been fur¬ 
ther deiMun&trated, that itg congtitiientg 
iiiiite'in the proportion of oue roliiiue of 
nzofe, and three ot^hydrogen. 

Dr. Henry, who has devoted more at¬ 
tention than any other chemist, to the 
analysis of mnnionidf by electricity, has 
found, that if this gas be mixed with 
nitrous gf s, or nitrotu ooridtj the gases 
arc decomposed by tbe electric spark. If 
10 parts oi' ammonia be exploded with 13 
parts of oxyih, the imite of both 

is set at liberty \ and by operating with 
100 parts of ammoniOf mixed with 120 
parts of Hitiums gaSf the (piaiitity of oxy¬ 
gon ill the latter, is sufficient to combine 
with the whole of the hydrogen of tin: 
funner, and li-avc nothing but azote re- 
niaiuing. 

Mr. Cooper examincdj,tiie progress of 
the experiment for decomposing amino. 
Ilia, by passing it tlirotigb a heated tube, 
but observed, that he tea red the tube was 
not sufticieiilly heated to render tlieeliect 
of the operation '^;videiit. The fiiiiiace 
was a new one, whieh had not been pie- 
viously tried, and its dianght was not 
strong enough forolhe purpose. In his 
next Lceture, he would, however, repeat 
the experiment, he hope^, siieeessfully ; 
for he was the more particular on tiiis 
subject, henause, ibis was the last lec¬ 
ture he should deliver on the naluie and 
properties of gaseous bodies, 1/is iieAt 
discourse, would be directed to an illus¬ 
tration of the utonne iheoiy, oi ihe doc¬ 
trine of cJunneal pioportwtu. The In¬ 
stitution was iu possession of a very ex¬ 
tensive scale of chemical cqiiiraknis, the 
construction of which he should eiulgji- 
voiir to explain. 

The Lecturer proceeded to olvscrrc, 
that it had been lately discovered by his 
friend, Mr. faraday, that when pohtsh 
is acted tipon by some of the lui tals, 
particuhirly ziwc, a portion of ammoina, 
IS alwa}'s grencrated. To viliat Criuse 
this effect is attribiitablo, whither to the 
accidental contamination of animal nait- 
tcr, OI to any other unobserved cirenm,, 
Btiince, is not at preseut ascertained, but 
it deserves to be noticed as a curious 
fact. Mr. Faraday used tbe utmost pre¬ 
caution to insure the purity both of the 
alkali and the zinc ; lie einjdoyed potash 
recently picparcd from potassinmt and 
took care not to touch it with bis hands 
during tbe operation, and be made use 


of zinc which had been lately distilled. 
It was therefore to he presumed that no 
animal matter could be picseiit, yet am¬ 
monia was always found. 

Mr. Cooper exomplilied this fact by 
lueani' of a tube coiilaiinug a poilioii of 
potash, on Ibc surface of whieh sonic 
zinc was placed. Upon applying heal 
to the tube, the potash was fused, and, 
at n‘higher temperature, the zinc was 
also fused, and sunk to'thc Imltoni of tbe 
tube. The ijiiaulityjpf ammonia evolved 
in this experiment was necessarily very 
small, hut that this gas was preseut, vvas 
rendered evideut by immeising a piecx* 
of till meric paper in the atmosphere con¬ 
tained ill the vcBScl^ vvhen the paper im¬ 
mediately assumed a hrowu tinge. The 
Lectuier did not attemjt, nor did Mr. 
Faraday, to account for the formal ion 
oi ammonia under tliese ciiciimstaiiccs, 
but such was the fact. 

,dmmnnia is also geneiated by the ne- 
tioii of lolerably .strong nitiic oi'id upon 
tin, Mr. Cooper heie pouted some ni- 
tiic acid oil a small ijiiiiiility of when 
an piteiise cheiiiienl action, en.siicd, ae- 
coiripanied by a copious.! v oliition of ni¬ 
trous gas, which eccupetl in >rcd fumes. 
The tin was now oxidizing, In eomlun- 
ing with palt of the oa ygi n of the mine 
orii/, and in a sluut time was eoiiverlid 
into a white powder, which was desti- 
tiite of metallic propeities. But in this 
expcriuien! we liuve llu'elements of oo/- 
monia pri’seiil, tor the icidcr, and also 
the ndric acid which it ludds m solution 
becomes dceoinjKised ;.,iiiid the hydroiitn 
of the watiT, coming in contact witli the 
nascentid’the nitric acid, eom- 
biues with it to fmm ammonia. To leii. 
dci its presence evident, it is necessary 
to use an alkali with the caU, or oxidt 
fij'tin, for winch puiposc a solution ot 
potash is employed, 'J'his was accord¬ 
ingly done, and ii|io/j, iiitunbpiug a slip 
boT turuicivc paper into the vessel, its co¬ 
lour was instantly changed to brown; 
thus evincing the formation of ammonia 
diirlug tbe dccoBipOsilioB of nitric acid 
by tin. 

Mr. Cooper here observed, that after 
exhibiting these various methods of de- 
emiiposiug ammonia, be thought it unne- 
eessury to occupy the time of bis Iiearcrs 
by shewing its decumposition by nihous 
oxide, or nitrous gas, to wliicli be had 
briefly advcited, and lie therefore cou- 
clnded by rtjicatiug, that in his next 
Lectuie, be should treat of tbe subject 
of chemical equivalents. 
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IMPOfiTART KOTICR, KBtATIVB TO TUB 
fiECOSD ANMVBBSARY DINKEJl, OW 
FRIOAV NEXT. 

.Dr. Birkbecx (ben forwai**], 

and observed, tliat he was biitc it 
would ftH'ord the Meinbrrs g'leat* satts- 
faetion to luiir tliat His K#ya[. Uioh- 
NRS8 TiiK Duke OF Sussex bud, ia the 
iiinsi kind and condcsceii^cliug i^aiiner, 
i-xpiVssed bis inlcntkiii to take ibe Chair, 
at the Seeoiul Amiiveisary Dinner of the 
Members und Patrons of the 1 niBitutiun. 
When the Members recollected the great 
interest rvbich (but Mliistriuus iudividiml 
bad uiiiforuily taken iu the prosperity of 
the Institution; and when they also re- 
niembered the ndiantages wliicb bus ac¬ 
crued to every establishnie.nt, which had 
enjoyed his patronnge and assistance, 
they conld not fail to record His Royal 
Highness’s pi'e.sencc, upon that interest¬ 
ing occasionj a most pr(>i>itious*;j]r- 
eumstaiicos Dr. Birkbeck added, that 
he was requested to state that Titj^ets 
for the Dinner, 6t. (Jd, each, might be 
bad of the Secretary, or of any Member 
tif tin; Committee, till Monday, the 2i#ll» 
instant, by which day it was necessary 
to iiscertain the number of persons likely 
to attend on the following Fiiday, in 
order that saitatilic arrangements might 
be made, for the aecoiniuoduliou of every 
individual who was disposed to be pre¬ 
sent. 

EFFECTS OF CAItllONlC ACID CAS ON 
THE AT^OSPHEUE. 

TV) the Jidiior of the Mechanic^ Regixter* 
Sir,—I ludibras somewhere sjjeaks 
about men resolved 

~ ns If in spite, 

“ Of reason and their stars to Write.*’ • 

This was most forcibly brought to my 
rpindonreadmg theletter ofOrao. Hen- 
ricus, in your last Register. Permit mo 
to say a few words to him on the very 
valuable and imporfmt view'' 
therein truly specified. 

It appears he is not satisfied, witli the 
properties and iiabils of carbonic achl 
gas as describtHl in your and jn 

giving his own opinion iiedy of llie 


opinions of otheps, he justifies them in 
answering him in the same style of 
freedom. 

I shall, by yoUr leaVe, do so; clis- 
scfiting liis letter throughout; and if I 
do notsliew it to be a tissue of nonsense, 
write me down ass for ever. 

He says in the first place, “ In the dif 
ferent aiguments that have been used,” 
&c, Thwe have not betm diirerent ar- 
gununits on the sulyect: the ihfteront 
arguments have been about “ VVlvat air 
or gas do vegetables generate (Sec, 
Vol. I. page and not " if plants 
absorb,&c." since I am vastly inistakt'n 
if anyone butmysdf has written a word 
on the subject. 

He says “it has been taken for grant¬ 
ed, because no animal can respire car¬ 
bonic acid gas unmixed, fic. that there¬ 
fore in whatever proportion it is deve¬ 
loped in the aynosphere, in the saine 
dt^ree it must be deletcriovt.:” now not 
an observation has been made to justify 
him in saying so; on the contrary, I, 
the only writer on tlie subject, tike 
leave to instini^e the’quantity formed 
ii^respiration.wliich is, as every lircath- 
ing assures us, perfectly JiarniJcss. 

He speaks of Providence, m con¬ 
nexion with the absoiptioii ol carbonic 
acid gas by vegetaliles, in away sound¬ 
ing tome somewhat uubecxnumg. Out 
tliat such an absorption does take place, 
is well known to every scieulHLc man 
isving. Ami as I have lielbre slated,. 
80 I rijpeat here; naUvre instructs us in 
no other mode she has ol getting ml v>t 
such vast quantities of this gas, than by 
its decomposition in vcgctalilefi. It is 
their support; (thath, its carbon} .ind 
they bivathc as it were and ah.sorb if, 
as necessary to their existence, as we do 
oxygen. Here it must b(' observed, by' 
the bye,, that it is not on all hands a- 
greed that oxygen enters into our ciwu- 
lation, most persons supposing it inwly 
combines with the carbon ofti«* biopd, 
forming carlionic aied gas. But if! may 
•Iwallowed an opinion,asbeingtornierly 
in the medical profession, 1 should^say 
a jiart of it does enter the system. 

Hr .says, “ carbonic acid gas probcrves 
mheral compositionsWill lie tell us 
how > And wligl those compositions are 
lequiriiig such pn.'seivation. 

He says, “oxygon gas is not to k’ 
losjjired unmixed for any len^h ol liy»e. 
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8ec.” and Jqwer down be says "it is not 
to be respired at alloxygen gas I an- 
swer^may be respired unmixed, and long 
without injury; its effects being dele¬ 
terious wW breathed piue, only as 
noui'ishmentor stimuli taken in excess: 
and it is moreover dedared, that breath¬ 
ing this gas pure has cur^ many dis- 

He says, "It is for some wise purpose 
carbonic acid gas is superadded to at- 
mosphei'iv airnobody doubts it: If 
it enters, as G. H. says, into all animal 
and vegetable substances, forming a 
great part of their bulk, of course it 
is not astonishing it is found in the 
air, which is so fit a vehicle for con¬ 
veying it to them; but it Is certainly 
not found there as necessary to healthy 
respiration, as he implies. 

He says, "it may be considered a 
bold thing, Mr. Editor, ^c. to assert that 
the air is more frequently deteriorated 
by excess of oxygen than by fii^pd air !’’* 

Ay, bold indeed; but we must forgive 
his boldness, for the merriment he 
causes, and the laughter he excites, first 
by his excessive vanity, and next by 
his telling us in tl^ same sentence in 
which hedisplaysii, that were it not for 
lime and brick kilns, foui^ in cities, they 
would scarce be habitable I!! Ah, you 
naughty officers that took up men the 
other night, and called them vj^abonds 
(See the Times paper) becauso they 
dared to sleep near a Utoe kiln; could' 
you not, dull of apprehension, perceive 
these were but poor philosophers offer¬ 
ing up their adoration at the shrine of 
theirfevourite; the god oftheir idolatry; 
the philosopher's stone ! the prolongef 
of life! HvSi renovator of cities ! with¬ 
out whose vital breath we could not 
exist!__ 

* Sir Humphry Davy examined the 
air of Bristol, and found it give about 21 
per Cent, of oxygen.—j)r. Beddoes ex¬ 
amined the iwr of the coast of Cninea. It 
gave the same.—BerthoUet examined 
that of Egypt and Fralnce.—And Tbom- 
■ 01 ) 1 , (see his Chemistry), that of London 
and Edinburgh, and they all gaVe the 
same result, and this independent of the 
state of the atmosphere. And it holds 
at all times and at all heiglits. Gay- 
Lussab brought air from more than 
21,000 feet above Paris, and fonnd it 
preeisdiy as at the Earth's surface.— 
is tiis ehoogh far him? 


And, vile sacrilegious wretches, how 
dared ye remove, a few days prior, ano¬ 
ther of these self-devoted philosophers, 
from the temple that he loved I true he 
was dead to us, in a worldly sense; hdt, 
like other possessors of tlie secret of the 
philosopher’s stone, he was immortal 
in reality! Ifiever dying! lying in his 
glory, mixinjg his carbon with that from 
off or O’jt of the altar, and wandering 
to renovate towns, cities, and the world 
at large! 

As ^stated above, he says, "oxygen 
gas cannot,be respired pure:’’ but I 
say it can be respired pure; and an 
animal confinerl in ptire oxygen, as every 
body knows, or ought to know, lives 
three or four times as long as it would 
do in the same bulk of atmospheric air; 
certainly it remains in a high state of 
excitement to the last; but then it dies, 
not from exhaustion of body, but fiom 
the exhaustion of the gas m whiph it 
was confined. 

He talks of " oxygen" (io produce 
theexcoss he names)" generated m close 
places.” If I did notcousidci this mat¬ 
ter ab already set at rest by what I have 
before adduced, I should ask him where 
such places are to be found ? 

He speaks of the products of/l,T7»r«- 
tation. I do not profess very correctly 
to remember the theory of fermentation 
but I know that carbonic acid is gene¬ 
rated ; I know that acetous acid is ge¬ 
nerate; and I am also confident that 
sour wine was never yet cured by car¬ 
bonic acid: but I know it has by add¬ 
ing carbonate of soda. The soda 
entering into combination witli the 
superabundant acetous acid, and evolv¬ 
ing the carbonic acW gas w;th which 
\t was previously combined. 

In his last paragraph, he comes to 
this well attested and ably borne out 
conclusion; thsA** oxj/gen gas is most 
destructive in its effects, and carhmie 
acid gas is its corrective /” 

"A Daniel; yea, a Daniel' 

" O wise young judge, bow do I honor thee 

In this last paragraph he dwells upon 
his " important and new view;” and its 
fully answering the original query; and 
so, very complacently, takes his leave. 
Now pleasant dreams to him by night, 
'and fanciful reveries by day; but be¬ 
fore he again presumes to place h» 
name amongst such woitbies as your 
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columns boast, let me, in sober sadnew, measure the angles and sides of 
advise bun to read a little your own right angled-trianelesmTngonometry, 
pages otfer him plenty of food for le. which I toimd to he so simple that I 
flection. He may eat till he fills, and considered something of tlie kind 
come again, and cat, and come again, was certainly to be met with j—but 
And strongly advising him to do jo, being a poor man, and not alile to go 
I remain. Sir, to tlie expense, I thought no more 

His and your very obedient servant, about it, until recently seeing several 

• F. C, plans of something smaljur, though in 

- — ■■ my opinion miu ti too complicated tor 

INSTRUMENT FOR MEASURING THC a youDg beginner 10 Navigation, &c. 

AND siDFS* OF RIGHT J liberty ot offering minfe, 

ANGiFD TRiANOUHs. if vou think it worth accepting, to the 

To Ute Editoi of the Mtchanicf consideration of some of your learned 

• Correspondents its constiaction needs 

Sir, —Some >iars ago an idea sug- little explanation, 
gested itMjlt to im, %1 an instnuncnl to 


i' 
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The legs A B and C D are each made duaJ ed arch, which need not exceed 50 
of two pieces firmly nvelted at each or 60 degrees, firmly fixed in the leg 
end, witn a spac^ left between each A B, but traversmg through the leg CD. 
to admit the leg E F to slide fteely E is a piece of braw insme to slide on 
backwards apd torwanfe, G s a gta- the lower edge of the leg A B, ansi 
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throiJ^li which the leg EJ? is rivt^te«i; 
a daa b are two screws which slide 
along a groove in the leg AJi with EK, 
and which keep it in a perpentliotdar 
direction, ai> well ais fix it when at the 
intended distance. There is a similar 
screw in C D, to hx it to the graduated 
arch.—^Thfi instrument never need be 
opened wider than 45 degrees; should 
a larger angle be given, by taking the 
comph'nMjnt, and mvoisiug tlm sides, 
any course,’ distance, ditference of 
latitude, and departure, may be mea¬ 
sured. 

I remain, Sir, 

With respect, yours, 

T. H ***h. 

— ' * * —, 1 ' ■ .. — 

I'TIOPOSRD IMPROVKMKNT IN TflB 
CONSTKIICTION OK SHIV>h’ BOATS. 

Tn tAe Editor of {he Mrc/tanicts' 
lic^isfer, 

Siu,—When we consider the cala¬ 
mitous shipwrecks lliat have recently 
taki'n place, and (Iieir frequent oecui - 
renoe, especially at this season of the 
year, any practicable plan for preveet- 
ing the loss of life w'hich generally at¬ 
tends such misfortunes, cannot fail to 
be accep.table. It ven' often happens 
that when a boat is lowered from a 
vessel in .a gale of wind, it is filled and 
sunk immediately. Now, Sir, I would 
suggest, as a ini'aus of preserving llic 
lives of my fellow creatures under such 
circumstances, whether it would not be 
ailvisahle to build all Ships’ Boats on 
the principle of Life BoatSt as these 


vessels have been found so valuable in 
saving the lives of many indivhJuals 
who must otherwise have perished. 
Perliaps some persons may state as an 
ohjccliou, Uiat life In mis arc more ex¬ 
pensive in then constiuction ; to winch 
I will answer, llial if they succeed in 
saving the life of one sailor, (and whose 
life is mole valuable than that of the 
man who defends his coimtiy dming 
war, /md egriches it m the time of 
peace >) llie ship-owner ought lo»eon- 
sidcr himself amply repaid. The old 
adage tliat “ no one knows where the 
shoe pinches so well as the wearer,” 
may be well applied to the men who 
pa® their lives On the tempestuous 
ocean, while we are enjoying in secu¬ 
rity the fruits oftiim labour at borne. 
Should you tliiuk those remarks wortJi 
your attention, I shall feel obliged by 
their insertion in your valuable w'ork ; 
and remain. 

Your oliedient servant, 

H. W. DlOWHlJltST, 
25 , Prhiccs Road, 

Kv7ivni!^foH Crons. 

U QUERIEr^ 

No. 12. 

ASTRONOMICAL INQUIRES. 

should t<'(.'l iniieli oldiger) if 
any «»f your scicntiGc friends could in¬ 
form me, why the Sun appears so mud 
greater just after it rises, and just la-fm- 
itsets, than it does when?at or near Hi 
meridian; and the sainc with the (W 
I hav# thought, i>erhnps, the followiii.r 
might be the reason. '* 
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^^npyiBsetWinnprciiTle A to l•epl■<‘spul 
tlie (’iirtli,thc space witliirttlic outer circle, 

B, to he flic atioosplicre tliat surrounds it, 
and the observer to be placed ol the point 

C. Now )(' the atmosphere is eapuble 
(tis 1.understand it is,) of refracting^, or 
hcnilin^ the lays of the sun, so fliat it 
shall appear to the observer, totbe just 
above rbc liorizoii at I), wliq^ in fndt it is 
below it at E, as will be seen by tiie dot- 
ted linos; if such be the case, I sec no 
reason wb‘y the atmosphere shouli not he 
capMde of»i«e'«//y/iiv/» as well as refiacl- 
tng } and vre, know that the rays of the 
sun iniist puss through a tnueb greater 
(MU tion of the atinospbere, when*ncar tlie 
Uori/oii, than when in or near tlie mcri- 
diaa. if. i am wro*g, I shall be llirink- 
fiil to he set riglit. 

I sliall be glad also, fo sec a plain ac* 
eoiiiit giien of what is called a sh<>oHn>' 
Hnr, wliieli we often see on a clear ni^ht 
diiif so uipidly across tlio llcinons. 

Your Constant reader, 

W. W. 


. No. ]:j, , 

• • 

ANVTO^JICAr. r.RWRS AN1» I*r,At?TS. 

Of all the methods of piesrrviiig l(^i\ is 
and I’liiiits for the (Jolleetor, none is 
iiioin iii^etiioiis or beautiful than the 
above, anil it would be reudi'ruig a great 
favour to yoiir Headers geneially, if any 
of your Contributors would iioiiit out the 
mode by whicli it is done. 

These .siteciinciis aie sometimes ar¬ 
ranged in lioiny^ets, at other times ele¬ 
gantly framed and glazed, and nninbei- 
e<i, aecomimaied ivy a catiilogne of then 
vulgar and botauieal names. 

Tlie persons wlto sell them say, that 
the iiiembrnnoiis part of the leaves isdi.s- 
seeted with a very (iuc instiniiienl, vvhie|,i 
b a\ es nothing but tlie veins and arteries 
of the Pisinf. BtH tlmt 1 deem next to 
iini>ossible, as many of the vtius «ro ai^ 
Sinai 1 as the thread of a cobweb, and 
tesseluted, so as to reseiiiblo the finest 
tissue or Biiisscis lace. 

If 1 were to lia/ard a cnnicctnie^ 1 
Hhotild say, it was done by Inpg iiiimor- 
sioii in water, or some otlmr fluid, or else 
Ivy being suspended for some period in a 
draught of air, and frequently wetted ; 
the eviiporation destroying the fine iiieiii- 
•braayjus part of the leaf. 

Gmo. HcNKtres. 


Jfo. 14 

Sir,—I shOTild feel obliged if any of 
your Correspondents v’onld inform me of 


tile best Varnish for Violins, and also 
the Size Coat, if any is required, pre¬ 
vious to putting on the Varnish ; and the 
mciliod of using both,' 

loani,Sir, 

Y Ills, &c. 

G, B. 


Kentish Town, 
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QiTUtv, No. 104. Vol. II. Page 382. 

COMBUSTION WITHOUT OXYGEN, 

OR IN A VACUUM. 

Sir, —Observing in your Register, 
(p. 382,) an enquiry respecting com¬ 
bustion, 1 In g to trouble you with a 
few rental ks, in answer thereto. 

1'he enquiry c'(nitain> two distinct 
(jneslions.—1. “ Can couibiistioii take 
{dace, without tiio presence of oxygen ?” 
—2. “ Can combustioii take place in 
a VMeuum ?” 

The first of flie-so questions hats been 
cortvctly answcitvl hy your Curie- 
sjH.ndent, “ Lu rin u,” who states that 
certain metallic fihugs will burn in 
chlmmo gas, and thatpliosphora.s will 
iiiilaiuc m the vapour of iodine. 

• With re«pcct to tlie w.cond quesfion, 

I will state a few t1ie iiiferenee 

from which will, J think, inateijally 
differ from thu»answer in the conelud- 
inir pniTigrajih of the above-named 
Concsjioudenrseouiniiimcation : they 
will, at the same tune, serve to shew 
why iifhuy of our most emiueiil che¬ 
mists liave now abandoned the appel¬ 
lations of “ supporters of corabuslioii,” 
&c. 

1. Many snhstanees will combine 
ajid prodnoe the phenoineua of com¬ 
bustion, viz., “ liffhtunil heal," with¬ 
out the pmsence of any of those sub¬ 
stances, which were ilenoinuiated sup¬ 
porters of combustion; as pofasx/um 
ot chiircoa/, in sulp/iurdtiil />i/<lro- 

gett. 

2. Supporters will combine witli 
each otlier, as m the protoxide of chh- 
r/iic: or even with an incombusiible, as 
in the c/i/ondr and iodido Af ato/r; 
all, on decomposdioa, evolving llfTt 
and heal. 

3. Combustion may take place, not 
only without the presence <if any snji- 
jvoilcr, but ’u'UhovL the pn'st nvt of 
ti’fi/ pascou-s mh^avcv xohtifova'; as 
111 the union of aulphur with ccit^m 
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metals, and of potaismm with am me 
or tellui mm. 

The last proposition will I thmk, 
Sir, fully satisfy yow enquiring Cor- 
respond^t, as to the possibility of 
producing combustiou m a vacuum; 
however, to render this communication 
more extensively useful, I will, with 
your petmisaion, annex Dr. Ure’s in¬ 
ferences on this subject 

From other facts, in connexion with 
those 1 have stated, he infers—— 
IsL “ lhat combusbon is not notessa- 
nly dependant on the presence of 
origin." —2dly “ That the evolution 
of heat IS not to be ascubed simply to 
gas paiting with its latent stoie ot that 
ethereal flu d, on its fixation or com¬ 
bustion.”—And, 3dly. “ That no pe- 
culiar substance, or form of matter, is 
necessary tor producing the efiect, but 
that It IS a general result of the actions 
of any substances, postessed ot strong 
chttmcal attractions, or difftrcni 
tUctrical relations; and that it takes 
plate m all casts, m which an intense 
and violent motion can be conceived 
to be communicated to the corpui^^lts 
of bodies.” i 

Your’s respectfully, 

S. P. 


Qcsbv, No 6 , Vol II Page 14 

FTCBIUO ON SlVEf Pl/ATES, 

8 m,-«>T]he following process <«as been 
laid More the public, by one of ypdr 
conteinfKMliBf'^* > hut, os your correspon¬ 
dent, KBesAB, faM made inquiry re. 
spec ling the piogress of etching on steel 
plates, I hope tbfi subjoined dcioiiptioB 
will bt BOpeptable .1 

YouPstSincerely, 

J. H B. 

I eadenhatl-ttfeeL 


“ Mr. TyrrelPs Uiensp until tor etehmg 
on stei^ IB oqmposecl of ^nr pprts of flie 
strongest pyrobgneottSiOr ot«/K! 
one p«t of highly reolitBod tpvm 
iom«, wln«h«re minted together by gehtps 
agitation lor half a tumlSle, one pfln<^ 
«;;mre nfMc oeut is tbOit to he 84 <lod, 1 uid, 
^en thorOSj^ly mlMl, >t is ready to 
be poured on m plate. With these pro. 
portions, very light tints are obtain^ m 
a luinttte, deiqi tints m a giiartei of an 
hour, the darkest in half unhour If 
more eimdition i« required tn the deep 
tints, it» obtained by the addition of a 


little more nitiic and , or, on the cou- 
tiary, slower, by the omission of any 
proportion. It is recommended, that the 
plate be well washed after the bbiiig is 
effected , and that no mme of tbe mix- 
tore be made at a time than is req .ired, 
on nreount of the volatile uatuie of the 
spiiit (f wine. 

** The mrastrutim should not be moie 
than H quarter oj an inch deip on the 
plate, otherwise it will bi didnult tosie 
the wdrk, and U becomes exhausted m 
about ten minutes, and thin leqiiirfa to 
be replaced. While it is aiting, the 
woik mnst constantly be swept with a 
cauid-lmir biush, in older to lemove the 
precipitated copper, which, it allowed to 
remain in thr linis, rendiisthen edge 
nigged, and destroys tluu biauty In 
stopping out, the ground (Bruuswiclc 
blu(k) must be laid on very tbiu, and 
even By attending to these directions, 
an etihnig may be obtained on deenr- 
bonued steil, as deep, and quite as sharp, 
as it can be on copper”—.46r fVaar 
Soc. of Arts. 


" TO COEEESPONI>ENT!» 


We feci greatly obliged to Tiirmsa, for his 
very handsome proposition, as well as for the 
paper hi has transmitted as n spaidmen of hit 
intention But os we stpeit that Mr. Cooper, 

In contmning his able Chemical Lectores at 
the l^ondon Mechanics' Institution, will im- 
mediatUy devote his attention to a minute il 
InStration of the metals,, iitr Correspondent 
will perhaps think wiEi OS, that the Insertion 
of his papers cm the same suldeet woUid be su¬ 
perfluous —We are, however, ftilly aenslble 
of hla kindness, andsball be happy to avail 
ourselves of bis assistance on oiheS subjects 
4 JNt>sit-T;jitX's Pteo la certslniy of a very 
striAiny descllpthm, ai)d tUaplays some inge¬ 
nuity Bit we are disposed totbink that its 
practical utility, which we are mahlsto dis¬ 
cover, wiE’lie cooliRild tobli oum tiURaas- 
ha atnry » 

A svaBGKtsuR is Informed that be insy 
procureiisbeii)iiu«t 9 Cr Knight's, IroMaOBfer, 
Foster* itaiie, ebep^ide 

To tiu inquiry of Amtops we aiis«|ial»”'T»l" 
ifheapphesstthewnaeptahm 
CoiahHiaications hate beeU reoMped j 
F M —A (Joastaiit Besdei-Wosqtliiy^. B. 
Peigne—&. BUMmon—A new BubsMIerr-W. 
W —A Mea^r of the London Mttlwhlbif 
InstUotioB <'*> end stvenk other CarftdiMi- 
dents 
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PLAN FOR A TUNNEL UNDER A RIVER. 





































































82 PLAN Foil A TUNNEL 

MR. JOHNSON’S PLAN FOR A TUNNEL 
UNDER THE THAMES. 


To the Editor of the Mechanics' Register. 

Sir, —Obswvin^ i« your 58th Nunti - 
ber a pian for buUdiiig^a Timnel under 
a lliver, by Mr. Dewhum, who pro¬ 
poses to erect it by driving piles to 
form a cqfer-damt I think it necessary 
to state that a similar suggestion was 
laid before the Society of Arts, Adcl- 
phi, in the year 1821, and published 
by me in a periodical work, on the 
20th of December, 1823.* I inclose 
for your perusal the number in 
which rny plan was inserted, and 
beg to make the following objec¬ 
tions to Mr. D.’s plan, as ddineated 
in your Engraving, which, I take for 
granted, is correctly copied from his 
drawing. I think, indeed, that Mr. D. 
can never have seriously considered his 
plan, and am sori^ mat be has com¬ 
mitted the judgment of his three scien¬ 
tific friends who are gone to Mexico, 

First, the stones on the upper part, 
or top of the Tunnel, are shap^ wrong, 
and would not support their own 
weight They should be toedge-sAaped 
as at c c f in tlfe accompMiying draw¬ 
ing, in which A represents the foot¬ 
path (3 feet wide)* and B, the carri¬ 
age-road (15 feet wide). 

Second, the sides of the Tunnel, if 
upright or Jlatt would be ^ced in by 
the gr^t pressure on tlm outside,«aad 
the piUiara would be iMoken by the la¬ 


* The plan proposed by Mr. Johnson, 
in the pubjicalton althded to, was for 
constructing a TUnnel dtcast or xemught • 
iron, in sections, by driving piles for the 
formation of succeissive coft'er-daois, as 
the work proceeded. This method vtaa 
intended only for rivers which were not 
toodeepfor the constocUonof the coffer- 
daats,-aii4k«iooitd plan was suggesti^ by- 
Mr. 3, fop-^otiag the same obiMii: int 
deefeeririN^i^ ipenAsot thediving-lwill. 
It Is ohseived ta A ooafomniontiiol>-tiie 
■■•’ti'nwn k eorrespoMleat, 

•«, w,hbi»gsBfchltns<df^ Avoid 

that <!yc}0pfiedia, Artkie, 

' Clsitai. ii^Plda Tkams Jf{iF«v’|llIr.'2>ew. 
ll^fst'ha^'INfCnanticif^edi^y'iaO years 
in the wtj^cHcatde sogfestion, to pile 
short length of tlie River, 
eacavute therein for laying the 
^ E», 


under the THAMES. 

teral pressure.. The Tunnel that I pro¬ 
posed has pillars in the centre, and 
idso on the sides. 

Third, the bottom would be forced, 
or what is called blown up. 

I^ourth, the loose earth, instead of 
strengthening the top, would have a 
ditofctly contoary effect. 

Fifth, The Tunnel could not be laid 
in a quicksand : the bottom of the 
Sewgr, in |lie New Kent Road, was 
made of cast iron on that accoutit. 

Sixth, Timber could not be procured 
of sufficient length for the piles. The 
ncailst place which a 'I'unnel is 
wanted, is Blackwall, Now, if we take 
32 feet as the de^th of the.River in the 
middle at high water, the length of the 
piles may be calculated as follows;— 


*EBT. 

Depth of the River...32 

Earth over the Tunnel. 5 

Thickness of Stones............. 3 

Height, of Tunnel.,...18 

Files below the bottom,, to insnre 
* their stability. 10 


A Total length of Piles C8ft. 

The plan of the Tunnel at Rotber- 
hithe is good, if it can be executed j 
and the taqiense of the requisite ma¬ 
chinery is not so great as Mr. D. ap¬ 
pears to conjecture. 

As the Tunnel «jiiow erecting under 
the Thames, is to be constructed of 
brickf tlie following questions are, 1 
think, of considerable importance — 

1. If the depth of the ' river be 30 
feet, what is the pressure of the water 
upon every foot of a ttwwel 24- feet 
wide* and whatis^tbe pressure, if the 
tunnel be 32foef inwidlhf 

2. Wfcs^ is ^e pressure of e^h, 15 ,. 
feet thfiidt, on^eadh; sespfctive^l 

®. What ihould be the. j^kness of 
the pillars s^aifeh, to them to 
resist the great ,pressinra''ii^(|riK^ and 
earthf „ ' 

4. What was ilb« caWni^the High- 
gtrtf: tunnel falling in?, ' 

5. What is tlie best foi^ Of an arch 

for a tunnel, colistructeil (k btUk . 
ditto of stone f. ' 
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6 . Wliat is the best form for one con¬ 
structed of cn<it-iron? 

7. What is the most eligible mode of 
ascertaining by experiment, on a small 
scale, the best form of an arch ? 

As the arches of bridges differ iJery 
materially ftom eaph other, it, would 
seem that architects are not«agreed as 
to the best form j or vjhetlier it should 
be semicircular, elliptical, catena¬ 
rian, There is p greA difference 
between a bridge and a tunnel, as re¬ 
gards tlie arch. The bridge has only 
to support its own w»%lit,'and ^at of 
Uie carriages, &c. j but the tunnel will 
have to support both*the earth and the 
water above it. One cubic foot of 
fresh water weighs62 jibs., and at high 
water, there will be above 25 feet at 
Rotherhithe; besides which, there will 
be .’10 feet of clay, and the Tunnd is to 
be .35 feet wide. Can bricks, if made 
of the common, or general form and 
texture, support such a weiglil? 

I remain. Sir, your’s, &c., • 

• J. JoHN'SOJii’, 
One of*tbe Committw? of the 

L. M. Institution. 
London, t^orember, 1B25. 
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ox VARtOCS MEClftiWirAI. INVBKTIONS. 


II VITATION TO NECHASICS TO HRIltO 
roRW.VRO THEIR ISVBKTIOSS — MR. 
rOI.tlMGE’s MINOE-—MR. IHIIi*.AR»*8 
MACHINE FOR OWIWDITfO COl.OCBS—. 
FAKALLEL MOnOS—rAUI-E OF THE 
Bf.ASTTCIVR OF RTBaM AT UIOH TBM* 
PBRATCRBS—o MR. OORJJOh’S * ETHER 
i.AMiikA-.4ifBaiSBB. TAvnoa Am> aoxes's 
VpRTAtit.K CDHB Mill.—MR, SCHEF- 
rE1|'’S UFE rift’ESBBVEft —MR. hart’s 
INI^R fJMR'HT F.JTt I.AYIji4 ” • liOWN , 
ARqLEE, &e.—FSRRETUAt,' MOTION— 
MR., ATTWOOd’S FRlCttOM WHEBIS— 
ARC^IlilBOES—^CURIOUS CALCULATTOK 
' *4Sb0R0LtJSIO». 


rirainf(tB81)AT, NOVEMBER 23n. 


The .enl^.iened views developed in 
(b* Lecture which, ilpoti llie present <n‘- 
caaion, we have, the sdiisfaciiou to sub¬ 


mit to onr resders, are of so gratifying 
and exhilarating a nature, that we,, feel 
more than ordinary pleasure in making 
onr pages the elmnnet through which 
they are conveyed to the pubiic. On 
tire self-evident advantages that have 
already I'esiilted from the dilution of 
scientific knowledge, by means of the 
boMDON MeCHAKIC'’ iNfiTITVTIOlf, it 
is unnecessary to expatiate j and jthe 
prospect of a still further extension of 
the sphere of its utility, which the fol¬ 
lowing Lecture opens, and in some de¬ 
gree realizes, must possess peculiar 
claims to the contemplation of the phi¬ 
losopher and the man of science. That 
the invitation given to tlie Members 
by their philanthropic President will be 
eagerly accepted by them, and many 
other ingenious mechanics, there can be 
110 doubtand the Institution, in addi¬ 
tion to its former advantages, will thus 
become the most eligible mediutn of com¬ 
munication between the liumbicst arti- 
zan, whose inveutiwe genius may dictate 
iniprorements in the Arts and Sciences, 
aud that Puhlie to whose patronage he 
has a right to look for the encourage- 
nient due to ins mtTit. Thus many va¬ 
luable inventions, whichj from the cir¬ 
cumscribed means of their authors, might 
otbifwise have remained in obscuritv: 
neglected, uupatronized^ and unknown, 
may now be communicated to the 
World, in a mau>er which raunot fail 
to ensure an extensive publicity;— 
and in this point of view, the present 
Lecture may, perhaps, he considered 
as the tnosi important that hast yyit beeti 
delivered to the IWembers of ihli admir¬ 
able Institution .“Dr. Birkbeck intro¬ 
duced his illustrations of several ingeni- 
oui piecesof mccbluiisin by the following 
observations. 

. W^ienevcrthC purposes of this great cs- 
tahtishwent shall bccompletely atuined, 
this must become a theatre, conspicuous 
alike for the display of practical and tJieo^ 

, fc/ieolMBCHARics. Within these walls 
will then be regularly assembled, the in- 
. vwntionsof the ingenious Artizan, whether 
, e4Wiated or uneducated, if, after tfee lapse 
„«f a few yeart, any such should be fhuad ; 
and from hence these inveutioBs, if timy 
possess the grand requisite ^ pul^ 
acceptance, precticai tttilitjti will be dis.j- 
Bcminated through tJia oonmunity, by 
minds which can cf mprehen^^Rd hands 
which caa accomplish their oonstnuaion, 
to increase the comforts of the prosperous, 
and to diminish the corporeal toil of the 
laborious luotion of mankind. At d'f* 
ferent periods, and ofieu perhaps atpc- | 
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riodt not very distant, such ioveotions 
ahali, in succession, be brought forward, 
upon a plan, of which the present occa¬ 
sion may be considered a specimen : a 
specimen, of course, estcumbered with 
those imperfections which are inseparable 
from a first attempt, and from the mea¬ 
sure being as yet imperfectly known. 
Designing to undertake this department 
myself, at least, until your arrangements 
include a mechanical lecturer, whose lei¬ 
sure and whose acqairements enable him 
mo're ie1o<iely and more scientifically, to 
watch the movements and collect the 
productions of inventive genius, / noui 
int!t/e yoK, and every other arlisany to 
bring forward such original pieces of 
mechanism, or suck improvements upon 
former contrivances, as you or they may 
now possess, or may hereafter produce, in 
order that they may pass through this 
public, and, 1 trust, honourable channel, 
to the knowledge and to the service of 
mankind ; as well as to the establishment 
of the reputation, at l^ast, of the inventor, 
if not to the subseqiicut attainment of n 
more substantial reward. 

Another motive by which 1 have been 
influeiiccd in the adoption of this ar« 
rangement, I •will also venture to make 
known to you upon this occasion. 1 hare 
long since and often regretted, tkut a 
forbidding disttnce and untoward jea¬ 
lousy existed between the theorists, and 
the praeticedmen engaged in the exer.> 
else of the mechanical arts in this country; 
and a hope, that this distance may be 
shortened, and this jealousy eradicated, 
has bad no small share in promoting the 
present attempt. By effecting thisbap. 
proximation, 1 am fully persuaded, that 
I shall essentially contribute to the im. 
provement of the two disjoined classes; 
but my views and expectations on this 
sdbject, 1 cannot better express, th|n bj; 
borrowing the language of my very ex. 
ceilent and philosophical friend. Dr. 
Oiinthus Gregory, which forms a ]>oe. 
tion of the preface to his valuable and 
coiDprebensire treatise on Mechanics 
** Admitting the truth of the preced. 
iug observations,” says lie, “ it siiHl 
thence fellow, that then retieai and priju!- 
ticed men will most effectually prombte 
their mutual interests, not by affecting 
^to despise each other, but by Mending 
their efforts; and further, that an essen- 
tint serrie^^Svill be done to mechanical 
science, .by endeavouring to make all tlic 
scatter*^ rays of light they Imre sepa*- 
ratcly thrown upon this region of human 
knowledge, converge to out point. In 
Minfbrmit with these ideas,” he con- 


tinues, *‘I have undertaken atask,” (and 
1 may apply the same remark to myself) 
^‘attended, lam aware, with so many diffi¬ 
culties, that oven failure will not be dis¬ 
graceful while on the other hand, suc¬ 
cess, if my labours should fortunately 
be ucrowned with it, will be doubly gra¬ 
tifying, as 1 shall then fiatter myself 
witffbaving contributed, in some mea- 
oulre, to ttie union of accurate theory and 
judiciouspracltee, and thus, ultiinately, 
to Ur? promotion of arts and manufac¬ 
tures.” j 

In thus prompting you to perfect and 
bring forward the }i>roductions of your 
ingenuity, I act under a strong persua¬ 
sion tbat you will be amply rewarded, 
even without the assistance of an exclu. 
sive privilege, or the protection, as it 
is termed, of npatent. The public, the 
British public at least, rejoice in the op. 
portunity of securing to genius the fruits 
of its labours; and will often, to a great 
extent, prefer the original maker, in the 
midst of a competition, which actually 
offers an advantage, from applying to 
another. Nothing can, in this respect, 
l|p more strongly contr;aited than the 
present state of society, and the feelings 
which appear to have prevailed, when, 
jn the year 1764, the celebrated Eheu- 
s'oK, himself, it must be allowed, much 
of a cynic, ora systeinatie sort of a grttm- 
bler, in the preface to his large work on 
Meebanies, makes the following gloomy 
declarations:—“ What 1 ■ have already 
done, may perhaps be thought too much, 
in such a nation as this, where natural 
knowledge wants ^pe encouragement, 
and where no Meemnas appears to pa. 
tronise and protect it; and w^iiere 
arts and sciences hang, as it were, in 
suspense, Whether they shall stand or 
fall; and where public spirit, and £iig- 
. lisb generosity, are just expiring. This 
decline of arts and sciences is wholly, or 
in a great measurq^ owing, to the ambi. 
tion and most extreme avarice of the 
present age; where men, not being 
able to lift their eyee above this earth, 
think nothing worth their care, but rak- 
ing together the dross it affords; strive 
Jng, like tho toad, who shall die triM ike 
most earth in his paws. The duller part 
of mankind are entirely engaged in the 
pursuit of filthy lucre.} aod the bri||htei' 
sort arc wholly devoted to low, trinfeg, 
and often barbarous diveraions-^khirach 
momentous concerns as these, it* is no 
wonder if arts and sciences dag, add na¬ 
tural knowledge meet with ‘tiotiiing but 
contempt; and MiWSrva give place lo 
Plutus, And indeed, if the general 
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temper and diepoxitinn of men had been 
the same in nil og^es, as it is in this, I 
am in doubt whether we should ever have 
biid an.v sncIi thills' as a mill to grind 
us ebrn for bread, or a pump to draw^ us 
water,” 

In describing t,h® several arficles 
which have now, with some*difficuUy, 
been brought together, I shall first notice 
those which relate to a change of tf^ di. 
rectioo of rfTorly or motion, or power. 
Of these, the most aiinple is the Ainge, 
the invention of the enterprising Mr. 
Collinge of Lambeth. t 

Dr. Birkbeck then observed that he 
experienced the grea^r pleasure in lay. 
ingtliis spedinien of meciinnical improve, 
ment before the Members, because it af. 
forded a satisfactory proof of the advan. 
tages men find by keeping their eyes in 
their proper places, and looking' at ob¬ 
jects, instead of over-looking them. This 
contrivance originated in an action often 
carelessly performed, viz.: —- dirsding 
the joint of a fowl's leg. Observingthe 
accuracy of th's hall and socket join^^ 
the idea occured t« Mr. CoiUnge to cone 
struct hinge* upon a similar principle, 
so that the whole bearing of the hiug^ 
might not be on its surface^ as in the 
common hinge now exhibited, but that 
IS, globular body might be made to move 
in a socket, and distribute the beaj-iiig 
over Us interior sttrfaee. Dr. Birkbeek 
bore exhibited one of Mr. Collinge's 
hinges, of a size adapted for ordinary 
doors, and aflerwj^rds a larger hinge, 
beautifully constriieted, and suitable fur 
heavy gates, or park doors. A small 
washer was attached to the first hinge, 
merely to keep out the dirt, and to the 
latter was added a contrivance for sup¬ 
plying it with oil, and allowing the dirty, 
oil, if any, to run out. The hinge was 
further illnstrAted by diagram, exhibit¬ 
ing its different parts, by which it ap¬ 
peared, that when the. power is applied, 
the pressure always acts on a splierical 
surface, and the Lecturer added, that 
hinges upon this construction have been 
applied to the rudders of ships, to the 
machinery of milla, &c.; and, in all 
eases, have becu found to act with con. 
sidei^ablc advantage. 

The next example of the alteration or 
modifii^iuu of motion, to which tlie 
Doctor.. adwarted, w'as a inaciiine for 
finding coloutVt invented by Mr.dcorge 
PoUardy of Ifo,'Sh ToUenham-Court, New 
Road, and for whtclf he has obtained a 
patent. This was not merely a model, 
but an apparatus of a working size, and 
^he mechanical contrivances by which 


a combined elliptical and circulasr motion 
was produced at the same time, by simply 
turning a handle, displayed considerable 
ingenuity on the fiart of the inventor. 
The machine regulates the process of 
triturating materials ground with oil, 
and also protects the workman from nox¬ 
ious and injurious effluvia. 

With respect to anotlier mode of alter¬ 
ing the direction of motion, which the 
Lecturer had intended to exhibit, he had 
unfortunately experienced a double dis¬ 
appointment; for the maker bad not sent 
the model, nor the artist the drawings. 
This was a contrivance by Mr. Johnson, 
for producing a vertical motion in a 
pump, or piston rod, by a method en¬ 
tirely original. It was his iateiitioa to 
describe the invention, previous to ad¬ 
verting to the model of a Steam Engine 
now on the Lecture Table, which be¬ 
longed to the Institution, and had been 
recently repaired Jjy Mr. Webster, one 
of the late Committee of Managers. To 
this Engine is attached the parallel wo- 
tioB, invented by Mr. W’ati, for the pur¬ 
pose of preserving the motion of the piston 
rod in a per|>efidicuiar direwtiun. As the 
working beam of the Engine moves on 
u.ceetre,' its extremities must iiceessa- 
rily describe the arc of 1 ^ circle, but it is 
evident that the piston, as it moves in 
the cylinder, nmst^ot follow the arched 
direction of the extremity of the beam. 
W'heii the steam engine acted only in one 
direction, the parallelism of the piston- 
rod was preserved by connecting it with 
tlic^arch by a chain, but this plan did 
not answer when the piston was moved 
both upwards and downwards by the 
elasticity of stenin. Among other cou- 
trivances to effect the vertical motion of 
the piston, under these circumstances, 
the arched extre,mity of the beam was 
furnished with teetA, working into a 
igck fixed to the end of the piston rod ; 
hut in Mr. Watt’s parallel motiony a 
series of levers, forming' a parallelogram, 
are soingeniously contrived, ascompletely 
to counteract each other’s motion, so that 
the -{loint to which the piston r^ is at- ^ 
taobed, constantly preserves itsimrpeudi- 
cuigrdirection. Thisiugeoinusinvention 
was illustrated by a suitable diagram, and 
also by the model on the Eectnre Table 
and Dr. Birkbeek stated tha%lt was first 
employed by Mr, Watt, iti a steam en¬ 
gine, erected at the Albion Mills, Loudon. 

Whilst on the subject of the Steam 
Engine, the Doctor availed himself of 
the opportunity to speak of a Table 
which was left unnoticed by Mr. Par- 1 
tington, Offing to the multiplicity of facts 
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to jwjiich we had occnsipn to advert, dur¬ 
ing' his able Lectures on that stupendous 
machine. This table exhibits the great 
increase of power obtained by etuploying' 
high pressure stmiUt «tMd is as follows 
Temp. Power. 
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la this table, the elasticity of the steam, 

f eiicrated afthc temperature of212o, the 
cat of boiling water under the ordinary 
pressure of the atmosphere, is represent¬ 
ed by 1 ; and the succeediog numbers 
shew the inctease of power obtained by 
the progressive iticrcjfisc of temperature 
exhibited in the first column. Thus it 
appears that the elastic force of steam, 
heated only to 245o is twice as great as 
that of steam at212o; and if it be heated 
, to 312®, its poyer is increased more than 
flve-fold. It IS therefore obvious that, 
if no other considerations prevented it, 
the employmei^t of high pressure steam 
engines must be the most advantageous 
and economical mod|, of applying steam 
as a prime mover. 

Dr. Birkbeck here observed, that as 
he bad alluded to the subject of vapour, 
he would exhibit an instancy of its use¬ 
ful application to the production of (teat, 
but not of power. Thu was a lamp, for 
which a patent had been obtained by 
Tidr. GoTdon,of Cornhill.tbe Patentee of 
the portable gas.lain|), and consisted of a 
vessel containing ether, which the Mem¬ 
bers were aware was a very combustible 
and volatile fluid. Its escape is pre¬ 
vented by a cap placed over the humeri, 
and the pressure of the atmosphere is 
hardly necessary in this apparatus, as 
the ether is converted into vapour at a 
low temperature, and forma an atmpa- 
pbere of its own. Metallic, or ghus 
wicks, a small bundle df which accom¬ 
panies the lamp, are' advantageol^ply 
eiriployed, and by using ieveral Stirners 
thm kind, the ether is suflicletitly 
heated tri. become vapouroiis, atfd is 
ignited in the form of gas, and not of 
the common fluid. The ether here em¬ 
ployed is the pyroligneous ether obtained 
fiwm wood, which costs only 7B.fld. per 
gallon, while the ether used for medical 
(prurtioses costs more than 348. The 
great heat generated by this lamp was 
exemplified by placing it under a kettle 


containing two quarts of water, which 
it caused to boil in about a quarter of atl. 
hour. 

The Doctor understood that it was .the 
orig'iual plan of Mr. Gordon to apply af- 
cohol and the oondcused vapour of tar to 
the [lurpose of illumirating our streets 
at night; *aud if this object could he ac- 
cuinplished, the fiuid which is at present 
too i^ten employed to injure man and 
darken hi« iifind, might become applicable 
hie to the purpose of his protection, and 
of tllnminating his path in the darkness 
of night. This, however, could not be 
eflectcfl, except governiiirat were pleased 
to take the duty ofi' alcohol ; for, as this 
duty raised the article frunr 5.«. to 24s. 
per gallon, it was loo expensive for illu. 
ininutioii; otherwise, the addition of a 
little of it to a .lamp upon Lord Coch¬ 
rane's construction, would supply light, 
it) many cases, in a inanner much more 
convenient, than by the conveyuiue of 
gas through a tube, according to the 
present nriangeiiient. 

^Among the convenientpnd economical 
aontrivanees to be sulwiiitted to the Mem¬ 
bers this Evening, is the porttihio stct4 
<jpra-inill, for which a patent has been 
granted to Messrs. Taylor and Jones, of 
Cheapside. This machine derii es some 
interest from its having beea one of tlit; 
useful, and, at the same time, innocent 
iiistrunients, which accompanied the army 
of Napoleon in his tremendous northern 
expedition j the last, and the overwhelm, 
ing oflort of his insatiable ambition. A 
working model of this apparatus was ex¬ 
hibited to the audience, and the Lecturer 
minutely described its operation, and the 
mode in which the Hour, wheat, barley, 
&c. are ground between two circular 
_ steel plates, which may be set to any 
pitch, according to the coarseness or 
fineness of the iqaterial to he ground. 
The machine, in the present instance, was 
set for grinding flour, but fipr beans, 
malt, &c. the plates are set at a greater 
distance from each other, and are kept in 
their proper position by a pole which 
falls into the divisions of a ratchet-wheel. 
The machine is moved by tarniug a 
handle, and its motion is regulated by a 
^y-wheel, which, lik^e that of a steath- 
engine, lays up power to bo used when it 
is wanted. For example, in tumping the 
handle of the present apparatus, the atm 
exerts its power at greater^ advaMage, 
and will) more force In 4^ressitigf than 
iu raising, the handle j ‘ but tW mo¬ 
mentum communicated to the'fly-wheel 
in the former case, supplies the deficiency 
of power in the latter, and has the efl’cet 
of equalizing tha force during the t^ho/ 
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revolution. Dr. Birkbeck observed, that 
the model now exhibited, possessed con¬ 
siderable merit, but he understood that 
the patentee liud introduced some material 
imptoveineii U. 

The next invention exhibited to'the 
Members was Scheffer's Life-presefvPTy 
which our readers will find minutely de¬ 
scribed ill an able letter from Dr. Birk- 
beck, inserted in our second volnine, 
pajfe 380, toffethcr with a series 8 f in- 
terestilt" ohservutioua on the buoyancy 
of the hiiiiian body, and an engraving' 
illiisfrutive of the utility of this excellent 
apparuius It was first shewn in tRi un- 
indnted state, and it was evident that it 
might, will) jierfects cimvenience, be 
folded up and put into the pocket. Mr. 
Bluett, the appuiiitus-keeper, then put it 
oil, and intlatL'd ii in about a minute, by 
blowing through tlie ivory pipe, and 
turning the stop.cock, to confine tlie air 
within tlie cylindrical ring which encir¬ 
cled his body below the arms. Dr.Birk- 
heck ohseived, that though he should be 
sorry to lose tlie sen ices of Mr. Bluett, 
heshoiild fell rto hesitation, if there wese 
a pond of siiflieient magnitude at haiid!^ 
in thi'OH'iug*liini into it for 

he was satisfied that he would not oulk^ 
he able to keep his head uhoic water, 
but would find his arms at perfect liberty 
to put the apparatus upon another person 
who was not furnished with the same 
protection. 

Dr. Birkheck now directed the utteii- 
tion of his auditory to the very vultiahlc 
inslrunieiit coHtvi**'d by Mr. Hart, of 
Islington, and presented by him to the 
luiisoiiiu of the Institution. Ibis appa¬ 
ratus is applicable to the ]iuri»oses of ac- 
curalely laying down singles to three 
places of figures, and draw ing rectilinear, 
cn-culiw, and clliplicnl figures. It is also 
capable of delineatin|: the varioii.s figures 
in geometry’, urcliitreture, dialling, the 
projection of the sphere, perspective, 
fortification, Stc., and of oonstnicting a 
scale of chords, sines, tangents, and se- 
cauts. The instruiuenl is of very simple 
construction, and consists of two concen* 
trie circles, the interior ciicle being 
moveable 'withiu the other, and divided 
by jpe^rpeudicnlur and diameter lines, 
wliltsb are also moveabit. Some de¬ 
tached'nieces bf brass arc occasionally 
addedi'^ the opparntns, and, by the 
tiioliunV of the inner circle, uud the 
movi^hltle pieces, any required figure may 
be deteribed vvith perfect accuracy. Dr. 
i^rkmck, assisted , by My. Christie, the 
secrctei'y, ettpmp^ffi^ the operation of 
the tastruiheut,^^ drawing a long ellip- 
tis|ind several other figures with a pencil 


attached to the apparatus; and its coni 
striiction, as well a« its effect, was eluci. 
dated by several diagrams. Two of 
these diagrams, were plans of forjtifica- 
tioiis; one of them drawn ift the Usual 
way by scale and compasses, and exhi¬ 
biting all the umnrrons circular and 
other lines necessarily introduced during 
its delineation ; and the other exhibiting 
the required fig'ure, as produced by Mr. 
Hart's instrument, without any other 
lines than those which constituted the 
figure itself. It was stated by Dr. Birk. 
beck, that this apparatus is more exten¬ 
sive in its a|iplic»tion than any other 
mathematical instrument yet invented.* 

As the attempts of iiiechsnics to dis¬ 
cover tlie perpetual motion have not yet 
been relin(pii>hed, the Lectiner hoped 
to have had an opportunity of introducing 
to the Members a recent effort of this 
kind; butithadbeenintiniatedtohini,that 
the maker of the machine did not wish it 
to he exhibited on*the present occasion. 

** Perhaps,” added the Doctor, “ the 
machine has stopped (Inughtci ) “ ihe 
maker, liowevcr, states, that he is about 
to construct u i.irgcr model, and if this 
should not, like its |>redi*eessor, exhibit 
sjnoitnms of olistiiiaey, 1 may, perhaps, 
ha^ the plcasiii'c of laying it before you 
at a future time.” • 

Dr. Birk heck now siihiiiittcd to t he and i- 
cnee, as liav ing siAic connection with tlic 
subject ofperpefim/ molioriy Mr. Attwood’s 
adniirahle eontrivaiice for diniinisbing 
that effect, which, sooner or later, except 
the poweiP which eoinniiiiiieates motion 
cati be renewed, must iuevilnbly stop it. 

Ill this ingenious appiiiiitus, the axle of 
the principal vvhecd, instead of revolving 
in the usual inauiicr, rests on the cir¬ 
cumference of four other wheels;, by 
* which means, a rolling is suhstitiiled 
for a rubbing fnctiony and the wheel re. 
volves, for a consideiahic time, with the 
'applicntioii of a vei y .slight niotiv c power. 
Such indeed is the delicacy of its coa- 
atruclioii, that, when the direct motion 
ceases, a slight iiiolion is perceivable iutbe 
opposite direction, owing to tlieiuertinof 
of the supporting wheels. The conforma¬ 
tion of this ])iece of apparatus was peqnli. 
nfly elegant; it was coastnicted or brats, 
by Mr, Styles, a Memhir of the presei.l" 
Committee, and the ability of the work, 
man did ample justice to the talents of 

the iiivtiito r. _ 

* Of this ingenious iavention,ii 8 well us 
of some others, introduced by Dr. Birk- 
beck during bis lecture, we hope shortly 
to lay a more particular description befoi^ 
our ri>aders, with suitable engravings 
explanatory of their oonslruclion.«-<£ 0 . 
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In all your inechoi»i«xil expec^tationsj 
continued Dt. Birkbeck, 1 must remind 
you,—«iid in the npprotichiui^ lectures 
of Professor Millington^ the hint will 
be systematically developed, tliat wfiat 
is gained in pojcerf muH be sacrificed, 
or is hut, in time. When the resist- 
nncc to overcome is enontioua, the 
■pace tbroiigli which the power moves, 
if the power be incdnsiderable, must bo 
enormous alsoi; and the time employed, 
unless the velocity he incredibly great, 
must necessarily be enormous. I shall 
refer to a striking illustration of these 
positions.—** Gice me," said the great¬ 
est mechanic of antiquity, a spot upon 
which 1 may stand, and I will move the 
earth!'* This somewhat vauMing de- 
clnratiou, uttered by Archimedes, in the 
fninefsof his confidebce in llie re80uice.s 
and the powers of his science, when 
Hiero, king of Sicily, was expressing 
his adiniration and astonishment, on ac¬ 
count of the achievciqents which he had 
witnessed, might, it appears, fiom calcu¬ 
lation, have been realized. Butihrougb 
how diminutive a portion of space, and 
with what a prodigious coasnmption of 
time, the motion could be accomplished; 
admitting the intervening machinery to 
be ubsolnlely perfect, the statement 
placed before yen will sufficiently pro¬ 
claim. 

The statement alluded to by the Doc¬ 
tor was displayed in a large diagram, 
and eontained a curious calculation of 
the time it would require to move tlie, 
earth one inch; supposing ,a fotoe of 
30lb8. to he exerted, and to pass thiorgh 
a space of i0,000 feet per hour. The 
weight of the whole earth being calen- 
lated at the ratio of 3001bs. per cubic 
foot, it appeared that, to raise its enor¬ 
mous weight only a single inch, Wfjuild, 
require the exertion of this power, and 
at this rote, during the comparatively 
eternal period ofS,(553,745,176,803 Cnse 

TCRiKs!!! . .• , 

Notwithstanding the suspicion oP me- 
chanical empiricism, which this mighty 

declaration is calculated to awaken, ■ 
chimedes was not an empty pretender. He 
has been justly considered the greatest 
of the ancient mathematicians ; heingjsto 
' them whut Newton is to ihc moderns, to 
whom, in his genius and character, he 
bears indeed a strong reseinhianee. If 
any evidence of his mechanical skill 
were required, it would he found in the 
fact, that he constructed such powerful 
engines, as enabled the valour of his 
(coutifrynion to resist, for three years, the 
whole efforts of a Roman squadron, and, 
besieging army, directed to gain pos- 


session of Syraciiao. Perseverance and 
military discipline, however, did at last 
prevail; and the Homan consul, Maioel- 
lus, who conducted tlie siege at that fatal 
period, and whose projects hud so 'long 
bcfti frustrated by the talents of the 
philosopher, cominanded his soldiers, 
amidst the horrors of the ussnult, to pre* 
serve thc' life of ArcUiuiedes. During 
the confusion and caruuge which ensued, 
an irfuriated soldier entered the npart- 
meiit of the sage, and, n gardlesr of his 
solemn oecupation, and of the eommands 
of Murcel'us, imissuered him oiethc 
WhciJ this event w as aimouuced to Mar- 
cellUs, it has been lepoited—and this 
report, so tlonoura.hU: to the feelings of 
the victorious consul, and so'iiidirutive (rf 
the high renown of the philosopher, 
ought never to he forgolleii,—lhal in the 
greatest ttgouy, lie deehiied his conqueit, 
by this oceiti rt nee, to bare hetri robbed 
of all Us glory ; ulihoiigh fully awaie of 
the vast iiiipoi tiiiiee of the possession of 
Sicily, wliieh the eaplurc of Svraciisc 
insured, »<, it hutl long been a favourite 
object of the desolating aiuhitioa of 
Rome. <• 


: Ilfiviiig thus eoncluded liis excdleut 
lectuie, amidst the rciteruttd pi.nidify of 
the crowded asseiiihly. Dr. Hirkherk 
gave notice, that, ngreeahlr to the regu¬ 
lations of the Lihinry of Cireiiliktion, nil 
hooks imist he letiirneil on or hefoio 
WediiesHny, the 30iti instant, (being one 
week previous to thcQuurteiiy General 
Meeting,) or the hnlflers would become 
subject to a hii'- of 2.t. 6<i. each. The 
Quartetly Gciieml Meeting would he 
held oil Wednesduj, the 7th of J^eceui. 
her, at Eight o’Clock in the evening. 
Ue |>aiticularly wished the Memhcis to 
.observe, that the limir dictatid by the 
laws was Eight, heeause some loisappre*' 
hension had occusianally occurred, owiug 
to the lectures not couiiiK itcing till hvlf* 
past eight. 

' ■ ■ .T 
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Mil. COOPEtt’s LECTURE ON CHEHISTUY. 




rRIUAT, NOVBMBBR 95- 

Mr. CoopSK, on coininencinjiF tho pre- 
•pnt Proninrr’s Lpotine, obKWVfd, tlint in 
Hit* f*hiloso|i|iicnl Transactions for the 
jpor 1}>14, a paper was inserted wMch 
Ind Wen read to the Royal Societji, hy 
Dr. Wollastmi, on tiie 4tli of ]|iovemher, 
18)3, on the subject of n scale of chemi- 
cal equunlents. Previous to eiiteiing; 
upon a detail of the construction ol*tbif 
scale, mid the manner in wbic'h it is ap> 
plied to the purposes of cbeinicni analy¬ 
sis, the Lecturer thoiiobt it necessary to 
jfivn some idea of its cMensive nfility, 
which he eoiild not belter communicuto 
than by teadiii^ parti of the paper al¬ 
luded to. blr. Coo[>er nccordinfly read 
Dr. Wollaston's introductory remarks ns 
follows:— 

“ When the nature of any xalme cnm~ 
pound iM proposed nr, the subject of in¬ 
quiry to nil analytic chemist, the ques. 
tioiis that ocenr for bis consideration arc 
so varied and so numerous, that he will 
seldom be dispas(<d to undertake a sc ries 
of ori{^innl experiments for the pnipo«j 
of satisfy iiitr bis iifl|uirieB, so long' as he 
can rely npofl tlic nccuracy of those re 
suits that have been obtuined by the la^ 
hour of others, who have preceded litra 
ill the held of patient inrestigation. 

“ If, for instance, the salt under ex- 
amination, he the eoinnnm blue vitnoly 
or crystallized sulphate oX coppery the 
first obvious questions are, (1.) How 
much sulphuric acid does it contain? 
(3.) How much O 0 tde of copper! (3.) 
How iiiHch looter.^—He may not he sa. 
tisficd with these first steps in the ana¬ 
lysis, hut may desire to know further 
the quantities (4) of sulphury (5) of cop¬ 
per, (6) of oxjf^eriy (7) of hydrogen. As 
means of graining this information, lie 
naturally considers the quantities of va¬ 
rious re-agerrtSy tliat^nay he employed 
for discovering the quantity of sulphuric 
act'd, (8) How iBUcIi harytesy (U) car&o- 
nate oXbarytes,or (10) nitrate oXbaryiesy 
would be requisite for this purpose ^ 
(11) How much lead is to be used in the 
form of (12) nitrate oX lead ! and when 
the priRcipitate of (13) sulphate of bary¬ 
tes, ot (14) sulphate oXlead, nxe obtain, 
ed, it tvillj be necessary that he should 
also Ifniow the proportion which either of 
theih emstains of. dry sulphuric acid. He 
may also etideaVoar to ascertain the same 
point hy' means of (15) the quantity of 
pure pqtdsH, or (16)bof carbonme nXpe- 
tasky ri^qdisite for-the precipitetion of 
the copper. He might «l8* ttse (17) *fite 
or (18) iron fmr the same purpose, and 
he aiay wish to know, the quantities of 


(19) sulphate of xipci pr (20) sulphate 
oX frun, that wilt theBi reiaoiu ip the 
solution. 

‘‘ Tiiese, and very many more qiicf. 
tions of the same kind, wliicli it would 
be tedious to specify, and ncetllt'ss to 
enumerate, engage the thoughts, and will 
occupy much of the time of every expe- 
riuientul chemist, unless he can have 
recourse to some record of former uiialy. 
sis on which he can depend. 

^ The scale, which I am about to de¬ 
scribe,” continues Dr. Wollaston, is 
designed to answer at one v lew all these 
qiie.stions, with reference to most of tlie 
salts contained in the table j not merely 
expressing niinieric<iny the projiortinn 
hy which the desired answers nmy he 
cnicutated ; hut directly iiidicatiug the 
actual weights of the several inaicdients, 
contained in any nssiiined weight of the 
salt Under consideratinn: aud also the 
actual quantities of several rc’Cgents that 
may he used, and eff the precipitates that 
would be obtained hy each." 

'Now it must he evident from the quo¬ 
tation just reud, that the seale of eliemi- 
cal equivalents, must be infinite util* 
ty ; but it is necessary in the first place, 
to ijpiiit out the manner in wiiicb the 
scale is constructed. Mr. Cooper here 
referred to thr scale of\his dcseriptioii, 
provided hy the lastitiition, and con- 
strufted hy liimsflf, for the purpose 
of public illustmlion, and mrasuring 
16 feet ill length, hy 2 feet 6 inches 
in breadth. The sltder, is'lilch occupies 
the centre Kf the scale through its whole 
length, 18 moved up and down by meaus 
of a pulley and weights attached to 
the hack of the apparatus, and its 
lower extremity passiug through au 
opening in the floor, it can be readily 
adjured to any required height. The 
divisions on the slider are, logometric, 
corresponding with the line of nmn. 
Ifers ou Gunter’s scale, and the names of 
the r&rimis simple and compmiud sub¬ 
stances are placed opposite to their equi¬ 
valent numbers on the slider, and are to, 
• he considered as so many gauge points. 

In the scale exhibited by Mr. Cooper, 
hydrogen, the lightest of nil ponderable 
boAes, is assumed as tlio unit from 
which the weights of other substances 
aic calculated. In Dr, Wollaston’s scale, 
the unit is oxygen, but Mr. Cooper and 
many other practitioners adopt hydrogen 
in preference to oxygen, becaui^ all the 
other siibstoiices ure designated hy wul- 
ttplrs oX unity ; whereas, by using oiy- 
gen as the standard of compurision, the 
necessary consequence is, that the equi¬ 
valent numbers of other bodies are, fur 
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the most part, expt'eased in fractional 
parts. 

Mr. Cooper now proceeded to an ex¬ 
perimental illustration of the scale of 
cbeuiieal equivalents, observtnji' that it 
is a ^neral rule iu chemical analysis, to 
ihake use of substances whose constitu¬ 
tion is kno^n, to determine the nature 
of those which are unknown : — water, 
for instance, has been ascertained to he 
a compound body, the constituents of 
which are ojrygen and hydrogen ; and it 
is pror>‘tl hy analysis that these sub¬ 
stances combine in proportions, which are 
uniformly constant. If a portion of wa¬ 
ter he made the mediiiiu of communica¬ 
tion between the opposite poles of af^al- 
ranic battery, it will be found, upon 
completinff the connection between the 
poles of the battery, and the apparatus 
containing the water, that an. immediate 
chemical action will ensue, and the wa¬ 
ter will be decomposed into its elements. 
The Lecturer here directed the atteution 
of the audience to the apparatus hefoic 
him, which had already been in action 
for some considerable period, in order to 
procuic the n^qiiisite quantity of gases 
necessary to render the experiment evi¬ 
dent, and having requested them V> ob¬ 
serve, that two„vessels were attached to 
the apparatus, for receiving the disen¬ 
gaged gases, one of„ which vessels con¬ 
tained twice as much g-as as the other, he 
inquired which of the gases was the 
largest in quantity ? 

“ Hydrogen," was the reyly immedi. 
ately given hy one of the Members.,, 

Mr. Cooper observed that the answer 
was perfectly correct; as water is com¬ 
posed of two volumes of hydrogen to one 
of oxygen. The wires of the galvanic 
battery, which was arranged round the 
bottom of the lecture table, aiitf con¬ 
sisted of about 200 four-inch plates, vyere 
then connected with the apparatus, wh^n 
numerous bubbles were instantly formed 
at the points of the wires, and the two 
gases ascended into the glass vessels 
provided for their reception. This beau¬ 
tiful experiment was continued for some* 
time, and the Lecturer remarked, that 
it might he prolonged till the wboJip of 
the water was decomposed ; but as this 
operation would occupy a considerable 
period, he had previously made the ex- 
rhnent, and would reason upon this fact, 
during the lecluve. 

It has now been seen, that water^ by 
tho agency of voltaic electricity, has 
been resolved into two gaseous bodies ; 
but in order to apply this decomposition 
to the scale of chemical equivalents, it 
is necessary to consider, that the weight 
of oxygen, compared with that of hydro¬ 


gen, is ns IG to 1. But as two volnincs 
of hydrogen combine with one of oxygen, 
to form water, it follows that one x.olunie 
of the former combines w'ith halt a vo¬ 
lume of the latter; and, therefore, if 
hydrogen he rcpresonled hy unity, as it 
appears in the scale, tlie equivalent 
uumber if oxygen will be H; and the 
resulting-coni[>oiind, water, will he ex- 
pre.ssed by the sum of these two nuinhers, 
or 9. ' 

The Lecturer then demonstrate'^, that 
the two gases, liberated by lhe,tiecoHnio- 
siti«n’ of water, were leally oxygen and 
hydrogen; and observed that he was the 
more particular upon this point, because 
many Members were present, who had 
not the opportunity of attending when 
this subject was discussed at their former 
lecture room, in Alonkwell Sticet. Mr. 
Cooper first exuiiiiiieil the larger of the, 
two vessels, and turning its mouth up¬ 
wards, he applied a light to it, when it 
instantly exploded, and burnt with the 
faint liiinheiit fiunie, for which hydrogen 
is distinguished. A taper, previously 
(Ulowii out, was then iinraersed in the 
gas contained in the sinallpr vessel; and 
though till! oxygen had been produced in 
Voo small a quantity tti light the taper 
ag-ain, the presence of this gas was in¬ 
dicated by the inonientary iiiercust- of 
brightuess which took place in the half- 
ignited wick. 

The re-formation of loatrr, hy passing 
the electric spark tluoiigh the Iw'o gases, 
mixed iu the [ii'oportions already men. 
tinned, in a vessel, prt'viously exhausted of 
air, was then sueoessfiilly exhibited; and 
the Lecturer referring to the scale, and 
pointing out the equivalent iiiimhers of 
hydiogen, oxygen, and water, ohservid 
that this exuaiple would explain the 
fonudatiou upon which the wliole fabric 
was constructed. 

The Lecturer next performed the ex¬ 
periment of effecting the decnmjiosition 
of ammonia, hy passing the gas through 
a red-hot tube, which had failed on the 
preceding Friilay, from the want of suffi¬ 
cient heat in the furnace employed (Vide 
pp. 73, 74, for a description of the appa¬ 
ratus). Upon the present occasion, the 
experiment was successfully performed; 
and the ammonia, becoming decomposed 
into its coiistitaents, vw., hydrogen and 
azote, in the proportion qf tbr^yotomes 
of the former to one of the Vn;tter, was 
enlarged to twice its former bitlk; thus 
affording a demonstration, that .tijie foiir 
voluincs are condieni^d into.tvfb, tjy tlicir 
union in the foUn of^^aimtaniacal gas. 
Mr, Cooper thett transferred a ,jportion 
of the mixed gases into another vessel. 
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and iiitrodoced into it a piece of moist- that there is founds in various parts of 
ened turmeric paper, to shew that the the world, a mineral called galena, or 
ammoniu had lost its alkaiine properties native sulphurct of lead; but in what* 
h^ depompOsitinn. The colour of the tur- ever place this substance is fonod, the 
mcric'paper was very sUg'htly cUaiifrnd, proportionate quantities of tulphur and 
and the Lecturer observed, that if the lead, which enter into its composition^ 
operation had heea continued a little are iuvariahly the same, an^d this oir-‘ 
longfer, not the least indication of the cumstauce atTords one meattV of ascer* 
presence of an alkali would have re- tainiog the equivalent of sulphur; bufc 
mained. S as he had not yet entered Upon an ilhis- 

Atnmtinia, then, being constituted of tration of the metals, Mr, Cooper de- 
three volinnes of A//drogc« to one of nsofe, ferred this subject till a future:period, 
it will not* he didicuU to ascertain, from and had recourse to the decomposition of 
the specific gravity of azote, its eqtUva- sulphuretted ht/drogen. An exhausted 
lent number, which is 14 on the scale j globular vessel, in which a charcoal 
and this number, add^d to the number point was suspended, was filled with this 
of volumes of hjjdragen, gives 17 as the fragrant gas, and the. poles of the galva- 
nurnhei- representing ammonia. nic battery being connected with theap. 

The next substance which Mr. Cooper paratus, the charcoal was ignited, mid 


noticed, was ckhrine, one of the sup¬ 
porters of combustion. The weig-bt of 
chloiine is to that of hi/drogev, as 36 to 1, 
and, therefore, the nuinber 36 represents 
its ntoin on ihe scale. If we add to a 
volntne of hi/diopen an equal volume of 
chlorint, the twp gases combine witliouj 
any condensation of* volume, and anew* 
gas is prodiHKd by their union, called 
tnuriii/ir acid gu.f. Mr. Cooper tlierif 
passed lip equal volumes of hadrogi n and 
chlorine into an c^llallsted exploding" 
vessel, observing, that no action takes 
place between the gases, except they are 
exposed to a high temperature, or ex¬ 
ploded by the electric spark. The spark 
was then passed tlirougb the mixed gasCs, 
and their eombinut^m was ininiediutely 
eftected, tbou^li »lie efiect ditiered ma¬ 
terially from that produced by the union 
of hydrogen with oxygen, in which case 
the gases disappeared, and mater was 
formed. In the present instance, no 
condensation occurred, as the vessel re¬ 
mained filled with gas, though of a cha¬ 
racter essentially diflifcnt from those of 
which it was constituted. The Lecturer 
admitted a small quantity of water into 
the vessel, and agitated it in contact 
with the muriatic, acid, when the vessel 
hccduie filled witli dense white fumes; 
and the whole of the gas was rapidly ab¬ 
sorbed by the water, which is not the 
case with either of its constituents. The 
acid character of the compound was 
provml hy its reddening litmus paper, 
and its ^uivaletit namberon the scale is 
37, which is formed by adding together 
the weights ,qf the volumes of cktoraie 
and hydrogen that hare combined, vlt., 
36 and 1. 

Wkh respect to the atomic weight, qr 
prime, or equivalent, (for the same thing 
18 differently designated, hy different 
authors,) nf sulphur^ Mr. Cooper observed 


its combustion, which exhibited a very 
beautiful appearance, was continued for 
some time. The vapour of carbon, en¬ 
tering into corabmtgiion with tlie hydro¬ 
gen of tlie compound gas, formed car- 
bnretted hydrogen, while its sulphur v/&s 
liberated. The atomic weight of »wf- 
phuretted hydrogen is 17 in the scale; 
and if from this number we«dcduct 1, the 
equivalent of hydrogen, we obtain 16, as 
the va ight of the atom of sulphur. 

There reninius but one,more substance 
to which it will be. necessary to advert 
at present, as a farther illustration of 
the scnle of chemienl equivalents, and 
that substance is charcoal. It has been 
shewn, in a former lecture, that there 
are two compounds of carbon miA oxygen, 
x\z.ycarbonicoxide anden rbonicacid ; the 
former containing two volumes of carbon 
to one of oxygen, and the latter consisting 
of equal volunies of the two constituents. 
Now, as carbon and oxygen unite in equal 
yoiuu^es, to form carbonic acid, With¬ 
out any. enlargement or condeiisatiou of 
volume, if from any quantity of carbonic 
aeid we subtract the quantity' of oxygen, 
we shall arrive at the atomic weight of 
carbon. To shew that no increase of vo¬ 
lume takes place, during the combination 
,of carAon and oxygen, to form earAouic 
aedd, Mr. Cooper filled an exhausted 
glass vessel with oxygen, and having 
igiijled a piece of charcoal, by the elec-, 
trie spark, he exhibited the beautiful 
experiuient, of the comibustion of cAar- 
coal in oxygen. The charcoal continued 
to burn with great splendour, emitting 
innumerable coruscations of vivid light, 
till the whole of the oxygen wasonnsiimcd; 
and as the vessel was greatly heated 
during the process, the Lecturer observed, 
while it was cooling, that, as carbonic 
oxide contains less oxygen than carbonic 
acid, it requires the adoHion of a portion 
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<r»f equal to iutif its )roltinl«f to 

OQurert it into carbonic acid ; and When 
the additional quantity of oxifgan is com' 
hiued with carbonic oxide, the resulting 
cninpound is precisely the s»iiie as that 
produced hy the direct union of carbon 
•with omy:gm, eahibHed in the experi¬ 
ment. , 

It will he observed, that part of the 
cAarcoaf.'k> lAhe vessel remains uncon¬ 
sumed; from winch it may he concluded 
th)4.theyvh0ie of theoxy^n is saturated, 
and that there was not a sufficient quan¬ 
tity of exy^cn to eater into oouiliiuation 
with the whole of the carbon. In the 
scale of chemical equivalents, 22 re¬ 
presents carbonic acid 7 and if from this 
number we deduct 16, for two volumes 
ofhiryfi'en:, the remainder 6, will desig- 
Date tuu equivalent of the vapour of ear-, 
bon, which is placed opposite the latter 
number in the scale. The Lecturer then 
introduced into the vessel a quantity of 
Ime-Koier, whicit rnshed into it like a 
small foiuitain; and, U|>on agitating it 
with the g^as contained iti the vessel, it' 
absorbed the carbonic acid, and assumed 
the turbid and opaque ajtpearancc, which 
always results from the contact of these 
two substances. i> 

Mr. Cooper, j;oucliided his lecttire by 
observing, that be had merely selected 
a few substances for^the purpose of illus¬ 
trating the constniction of the scale of 
chemical equivalents; but there re¬ 
mained many other bodies, whose equi¬ 
valents would be referred Jto, as tliey 
were successively brought under e^nsi- 
deration in future lectures. 

W« mentioned, about three or four 
weeks since, that a placard was Ci^hibit- . 
ed in the Theatre by a very zealous and 
intelligent Member of the Committee of 
Managers, conveying “ a hint” to his 
brother Members, which, if piopcrly 
taken, would produce a very important 
addition to the Library of the Institution / 
and it affords us much satisfaction to be 
enabled tostatethat, previous to the above 
Lecture, a similar mode was adopted of 
conveying t<* the Members A report 
oj*the hint,*' from which it appeared that 
no less than Tvvo-HuNnnEp Awn Twew- 
TX yotuMES had beea presented to the 
Library since the “ bint” was given. 
The Report concluded by an intimation, 
bat as this valuable addition had been 


made to the Librory, by only 42 of the 
Members, tl;crc remained rather a large 
balunce Non-Subscribers j' but we 
trust tlmt the beneiicial (;ffect whic)) has 
already resulted from the “hint,” will 
stimnlati the rest of the Members to fol¬ 
low the excellent example which has 
beep set before them, and to promote, ns 
far as their inenns will allow, ong of the 
most important objects of tlie Institution, 
the formation of an extensive Library of 
Reference and Circulation. 

In addition to tl;e very liberal donations 
of Books above alluded to, we feel great 
pleasure in stating that, on Monday 
Evening last, the following Donations 
were presented to the Institution, by 
John Miirtineaii, Esq. one of the Vice- 
Presidents 

£. .» d. 

Messrs. Whitbread and Co. ..62 10 0 
“’Messrs. Truman, Hahbmy 

^ and Co.52 10 0 

John Martinean, Esq.10 10 0 

£115 10 0 


hnCTVRE FOR NEXT W'EEK. 
Friday, Becrinber 9th. Mr. Cooper’s 
Tenth Lecture on Chemistry. 

- ». -- — -- 

aOTHERHITHE AND BERMO.NDSEV 
MBt:HAM<;3’ INSTITUTION. 


On Monday evening Just, one of l!u' 
most numerous meetings that have 
hitherto assembled for similar pur¬ 
poses, was held* on the premises of 
Mr. Blackburn, in Cherry-Burden 
Street, Bermondsey, to take into con¬ 
sideration die propriety of 'Ostablighing 
a Mechanics’ In.stitution, for the pa¬ 
rishes of Rotlierhithe and Bermondsey 
Drs. Birkbeck, Mitchell, and Black, 
Robert M‘William, Esq., and several 
other distinguished 'patrons of seiehce, 
were present. 

It was expected that Mr. JEunef-, 
the eminent engineer, tmder whose 
directions the Thames Tunnel is erect¬ 
ing at Rotherhithq, and who has con¬ 
sented fo act as President of the Insti¬ 
tution, would have presided at'this 
meeting; but that gentleman being 
prevented, by illness, from attending. 
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Mr. Brent was unanimomly called to 
the chair, and op.ned the business of 
the evening by a brief but distinct 
statement ot the beneficial purpose lor 
which it had been called. • 

Dr.‘-BxaxuBOK then cose to more tlye 
first resolution, declaratory of the be¬ 
neficial effects of Mechanics' losiiYu- 
tions, and was received with rfih’turous 
applause. He said, it was with the 
greatest satisfaction he complied M(pih 
the application of the friend^f human 
improvelneiit in Rotherbithe and Ber¬ 
mondsey, Jo propose the first of a senes 
of resolutions, having for their ol^ct 
the formation ufaMucbantcs’Institution, 
calculated to add to the sum of human 
knowledge and faappinSsB. Till lately, 
it was (bought, that to attempt to 
make mechanics wise, or philosophical, 
was as wild as it W’OUld be to attempt 
to discover the philosopher’s stone. But 
it was no longer a matter of argument 
that mechanics became wi^eand philo¬ 
sophical, and were, by their increased 
knowledge, improved in the practice of 
their respective arts, and theit general 
habits. The art of ship-huilding, in*, 
which a large yroportiun of his auditors 
were engaged, had occupied the atten> . 
tiun of the most scientific men. Arclii-' 
medes investigated the laws of floating 
bodies, and it had ever since been an 
object of attention to scientific men. 
The distinguished mechanic, Mt. 
ncl, whowiis to have presided at the 
meeting, had, by his scientific improve¬ 
ments in the Dock-yard of Portsmouth, 
produced such inechsmicai wonders, that, 
to the spectator, it almost appears as if 
the machines were intelligenl agents, 
and the man by whose ingenuity they 
are governed, but a mere observer of 
their operations. And those whocoutd 
not go to Portsmouth, might, by a short 
walk to the tunnel that is constructing 
under the Tbafties, adidire the effects of 
that Scientific skill by which we shall 
be enabled to pass under the river on 
dry land. The steam engine, that had 
effected more for the advancement of 
human power and happiness tiian any 
othereffoit of human invention, was the 
production of a mechanic ~enlightened 
by science. The eiemeritary iD^truction 
would prepare the Members of the In¬ 
stitution for the lectures, and the‘union 
of both wuuld highly improveibeir con- 
dilioh as moral and intellectual beings. 

The Resojkitloii was ably seconded by 
Mr. M'WinttAM, "andy to the apparent 
sur priseof the audience, was streituousl y 
opposed by a young man, whose name, 
we understood, .was'THOKAS. He ob 


served that the prewentyurioKrjfiiwrffcifiii 
tor educating the people would be the 
ruin of them and of the »tet0. It would 
enervate tlieir bodies, and render them 
unfit for their proper avocations; would 
depress the higher classes,’ it was not 
true that Mechanics could perfona their 
work better by being philosophers; hp 
could see nothing but evil inthe attempt 
to improve tlieir minds, or their condi- 
tion, by comiulinicHting knowledge of 
which they did not stand in need. He 
concluded by moving, ’* That it was not 
desirable to estabiishthe proposed Insti¬ 
tution.” 

This absurd speech was iieard with 
strong symptoms of iinpatieiice by the 
Meeting, and for some time no person 
was found to second it. A Mr. Cohn- 
TiiWAiTEat length said he would seoond 
it, as he agreed in opinion with Mr. 
Thomas. 

The question on the amendment was 
then put, when ,/fi.e hands were held up ; 
and the original mot lou was then carried 
by an overwhelming majority. 

Mr. Ei.T.roT, who moved the second 
Resolution, abty replied to the ohjec- 
, lions urged by Mr. Thomas. He had 
not anticipated any opposition, as he 
uoul diiot conceive that the meeting 
wouli^ be attended by any one who 
would deny to others ^he benefits of 
education which hiinseif enjoyed. But 
he would only nujiiber in his list of 
friends, those friends of man whose be¬ 
nevolence included the whole human 
race. He would tell the timid States¬ 
man who tre^mbied at knowledge, tLit 
the i{|ost dangerous of all volcanoes was 
that whose crater was crammed with 
an ignorant popuiatiou. (Hear, hear .)— 
TheMechanic possessed all the faculties 
necessary for the attaiument of know- 
ledge, and who would say that when be 
liad a(fi)uired it, he would nut be as in¬ 
dustrious and as prudent as if he were 
igqorant? He concluded an excellent 
speech by moving That this Meeting 
acknowledges with approbation the ex¬ 
ample which the Mechatiics ot the Me¬ 
tropolis Iiavc set their brethren at large, 
Yi. having established an Institiitioii lor 
their own instruction in the arts and 
sciences.” 

Mr. Donkin seconded the resolution, 
which was earned with greht applause. 

The remaining re-soluttons, for esfa- 
blisliing the Rotherbithe and Bermoiid- 
scy Mechanics’ Institution, fee., vere 
moved and seconded by Drs. Mitchell 
and Black, Mr. Lewthwaite, fisc., after 
which, thanks were voted to the Chair¬ 
man, and to Dr, Birkbeuk, and the other 
gentlemen connected with the London 
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Viedui^ics' Institution who bad attended 
the Weenie- » 

Dr. Birkbeck, in retutning tbanks, 
defended the promoters :of Mechanics’ 
Institutions from thedharge of /urious 
Janaticim. He had 'assisted in the 
fot^atihnofsnch an Ipstitution in Glas- 
^goW, a'fter which his fanaticisms bad 
slept for twenty years, and assuredly it 
would' never have revived had he not 
seen the moit henefioial effects produced 
by the first institution. 

Jlie result of the proceedings afforded 
very general satisfaction, and the Meet¬ 
ing was adjourned about half-past Tea 
<^GIock. 


HAMMKRSMITH, KENSINGTON, AND 

oiiiswicK mechanics’ institution. 


The Provisional Committee of the 
proposed Mechanics’ Institution for the 
above Districts, have been indefati¬ 
gable in their exertions since we no¬ 
ticed their appointment a few weeks 
since; and we are happy to find that 
their preliminary arvangenaents are in 
such a state of forwardness, that a pub¬ 
lic meeting js appointed to bo held on 
Monday evening next, at 7 o’clock, at 
the Sussex Hotel, Hammeramilh, for 
the purpose ef formally establishing 
the Institution. Dr. Birkbeck, and 
several other scientific gentlemen, are 
expected to honour this meeting with 
their presence, and we trust that their 
eloquence will produce, at Hammer¬ 
smith, the same IjeneficiaV effects that 
have resulted from similar exertions in 
other districts in the vicinity of the 
central Institution. 


ON A NEW KIND OF TRACING 
PARER. '■ 

To the Editor of the Mechanics' 
Register. ‘ 

iSiR,—As I apprehend that one of 
the principal objects of your work is 
to disseminate, as widely as possible, 
evei-y infoimallon relative to the aits 
and manufactures, and to give j?ub- 
licity to every useful invention, h am 
induced to send you an account of a 
very curious description of tracing pa¬ 
per, lately invented and used by the 
artists of Paris. There are few persons 
connected with the arts, and particu¬ 
larly engraving, lint must be aware of 
the importance of possessing a correct 
trace, and have experience a difficulty 


in procuring paper sufficiently trans¬ 
parent for the purpose. Various ex> 
periments have been made with a view 
to render paper perfectly clear, ^nd of 
a qualit^f^at will allow of^e ifin^t 
lines being drawn with a peh%lr pencil, 
but no attempt has yet been made to 
produce paper that will allow of the 
use of tlife point. 

Where extreme accuracy is required, 
boffi the, pen and the pencil are ob¬ 
jected to'; and the point is always 
preferred when it can he used. 

To thOMS who are at all acquainted 
with engyaving, any further observa¬ 
tions will be unnecessary ; and to those 
who are desirous to know, the peculiar 
properties of this paper, and the va¬ 
rious purposes to which it can be ap¬ 
plied, I heg leave to refer them to the 
description given by the maker to the 
gentleman who presented it to me. 
As it is but little known in this coun¬ 
try, and as it appears to possess some 
very valuable properties, and to be su- 
^lerior to any paper 1 have yet seen, I 
presume that the following account of 
it will not be unacceptable to your 
readers. 

Eylnu Enon. 
translation. 

“ Instructions forusing the Glass Paper 
invented and made by Mr. Qcrnfdy, 
Engraver, Rue neurc dcspetUs Champs^ 
J^o. 15, a Pariv. 

On placing paper over tlie de¬ 
sign, you innst take a sharp and tine 
point to trace eveiy part of your design, 
and afterwards rub it gently over with 
black lead dust for engrav'ing, and with 
black or red elialk for drawing. After 
having carefully wiped it vvitli a linen 
rag, you turn it over the varnished plate, 
and pass it by atiingle turn through the 
press lightly covered with soft and ,dry 
linen. 

“ When it is for drawing, it must he 
placed ou white paper over a polished 
plate, and pressed lightly, through the 
press. Without a press you may obtain 
n trace by rubbing it over every part 
with a burnisher on a copper-plate, a 
marble table, or any other thing equally 
hard and smooth.—When you would have 
a trace the same as ffie original'you must 
trace on the worst side of the pAper, and 
rub it with black lead chalk, then turn it 
on white paper ^ soe. Abe trace, and 
make another on the other side. This 
second trace will produce, one fhe same 
as tlie original,. 
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VolU m&y uUo troce with black lead or 
<or any other black crayon, after baring 
irubbed one side of the paper with fine 
stone,.powder sifted, and afterwards the 
liincle lead will easily mark ^ it. Yon 
wilUotr^in a trace less cTiW by this 
tneaps; you may easily ' efface .it, 
cither by the rublier, or with .the stone 
powder, and by this means ibakeasnfany 
as you please. You miiy, if ^ou prefer 
it, use Indian Inkj but you must lie 
careful to prevent any water from Mling 
on thegmper. A miniature mtfy be traced 
and transferred on Irory' You may, 
eren, witli the some trace, produce sere- 
rni, by printing it on dry paper. oThis 
paper is also rery conve.nient for tracing 

« B stone by robbing i^,ou the back with 
5'burnisber," after haring well fastened 
it at tbe corners of the stone,” 


lAWS OP MOTION. 

To the Editor of ike Mechania,' RegUter, 
SiK,—Like JuvENis Admiratoii, 
“I am no gveat mechanic or mathe¬ 
matician,” but the author, whoMi book 
is now open before me, is both the one 
and the otherI yiil therefore oppo^ 
to the light (Shafts from tlie witty uow 
of N. R., the impenetrable buckler ci| 
my author’s learning, and endeavour to 
shield Juvenis Admirator from un¬ 
merited ridicule, while I take the same 
opportunity to fire a shot at his anta¬ 
gonist. Juvenis Admirator is accused 
by his antagonist, of having/oan</ the 
perpetual motion j now, I may venture 
to affirm that tht supposition* of Ju- 
vcni.s Admirator, when he speaks of 
one ball tfeing to the same height as 
the other, is, that the elasticity of the 
balls is perfect. (Juvenis Admirator 
should not have made use of ivari/ balls,, 
but should have used balls generally 
as an illustration.) it is usual in ex¬ 
plaining a principle of this nature, to 
suppose the elasiticity perfect, to render 
the illustration more simple. Tiyirove 
that the bodies would exchange leloci- 
ties, I refer N. R. to Dr. Wood’s ex-* 
cellent (though limited) treatise on 
mechanics. I conceive tliat N. R. re¬ 
quires a little more reading on tliis 
subject, when he mentions gravitation 
as tending hj destroy the motion. In 
' order to, render the case more plain, I 
must premi^ that whatever effect 
gravity prodkes I# stop tlie ball, as 
here described, thi' same would be pro¬ 
duced in the case of one dull nloncf 
oscillating in circular arc.s. 


Now, in the case of the ball, grav#y 
not only produces no effect^O kopthe 
pendulum, but, on the contrary, is the 
very cause of its motion j I will not now 
enter into a mathematical investigation 
of tile case, as I think mathematics are 
foreign to a popular work Ufee yoUrs > 
but m confirmation of what I affirtfif 
will reniind.,K. R. that the time -of 
oscillation of a pendulum «(cucumfe- 
renceof circle radius =r 1) 

lenffUt of pendiilam 
force at gravity , Hence, 

the greater the force of gravity, tbe 
quieW goes the pendulum. 

I am. Sir, 

Your’s, most respectfully, 
Nott'mghanij Nov. 29. F, M. 

~ANSWETIS TcTqURRIES. 

Query, No. 94, Vol. II Page 319. 
3’o the Editor of the Mechanics' Register. 

COSTESTB 01* A RESFRVoin. 

Sir,— 1 b«‘g leave to snbniit the fol¬ 
lowing algebraical aohitioii to tbe Re¬ 
servoir Query, (Page 319, Vol. II.) in 
atidition to that already received from 

T. H-h, (Page 46, present I'olume), 

not ^vishiiig to depreciate that of the 
latter, but to sbevv tiic vnriety of solu¬ 
tions incident to such prSblenis. 


2 > • C C 



DC—40j AB =. &; tbe perpendicu¬ 
lar G H 5=20 ; let G K he tbe depth of 
water the first parly must pump out j 
which put =sy; and put EF=x; and 
K.H='20—y. 

Now by Idensoration, the area of a 
trapezoid is equal to halt' tbe sum of the 
parallel sides, multiplied by their perpen- 
Uiiinlar distauce; .' . the area of the 
trapezoid A BCD is (40-1-8). 

20 =-480. 

But the trapezoids A B F E, E F C D, 
arc each equal to half A B C D, or 
=240. 

Consoqitcutly A'. (E F -i- C D). G K =^240, 
and i (A B + R F). K 11=240, 
that is I (40-t-x) y=840, i 
and (jr + 8), (20 — y)=240. 





S6 ANSWERS 5FP «VERIKS, &C. 


^ultiolyinfV 2- 40y + jry«=480. 
fini4Sfifif .V + 

lijr transpofiition —a:|^^40+8y, 
«ind 

480 —44)y 320+8y, 

by djYMioil * -* tm - - 

i., ' 20-ry - 

clearing of, fraction* 9000—1280y + 
40^2-320 f+8 y2, , 

trauvpositioa 32y2 — lOOd y — PCpO, 
dividing by 32 y2 —SOy* —300, 
Coiujpleting the Square, and extracting 
tlio Root, 

y —25= WssMT, 

y =25— = 6.972243023 = GK ; 

which i8 the depth of waU*r the first 
party must pump out. 

price of piimpiug OM>f .the whole 


is found in a inanuer similar to that -of 

T.H-^li. 

1 /fitwaiuj^Sir, . , 

,, -A'our’s regncctfully;, 

; !•} . P —*• 

Of the MatWmation) School at thc'L^H.li 
QOHii5’, Ifo. ilG, Vol, II. Page 383. 

MACmNE^’FOU GRINtUNG POTATOES. 

Sir,—I ndotsetJ is'ft drav^og of a 
mactoine of ray owR 'invention, which 
I Imnsniit fd yon in answer to your 
com^pofident, Ot/lELETT, and which 
I hope wiU his purptsw*. By 

this rfppatatna, he fcan gnud any quan- 
lity of potatoes he thinks propej, and, 
at the same tim(^'’it is very pmtai)le,j^ 
as he can have it made as large or as 
small as is convenient. 



The modi’ of using U, is follows;-;^, 
Put tlie potatoes m the Jiuinel, Ai 
which IS supported by the trainji^ IJjj 
press tiu3*n down with the weight, il^-i 
and turn'the handle, t^, w-lncli, by 
int^s of two e*ogi>, D, turns the gratea 
E. The potato pulp then falls down 
the shoot, E, fpom 

which 

desired. Thc'wdgfit &ay be made of 
lead, or any other heavy substance, .as 
stone, kc. The ptilphe' Washed 
out of the shoot by pouring watfcr 
down the funnel. 

Your obedien' servant, 
flE.vRy W 11 .LIAM Dewjiorst. 
26, Prince's Jliord, l\eiifil)igtin} Cross. 

NOTICE TO COllUESI’ONDEN'J'S, Ac. 

The highly important proreeding* nt the 
V3econd ^nniverway pinner ot the Lonuon 


MuCKA^rcs’ InstiI'htion, which was eelo- 
Itmied yesterday, at the Crown nnd Aiirhor 
Taverh, tagether with the proceedings of the 
■; Qn»xUeT\y General Meeting on Ui^ednesday 
'‘®eenlng next; tite Eighth Ilep^rt of the Com. 
',^'tU*-'® Managers, Sec., wiit occupy 
-' eidcrable fchnre of our iittention next week 1 
, ;aiid ti} p)^<crto rt#»It*e’tbe expceh^ilons of o«r 
^t®”**^®^*****'*' ^ 'S*'5h’g '* ewrect nqityiRlt^c- 
''l^ty.aeeARnt of these interesting meetings, we 
Intend to publish, on Rstuiduy ncxi, a I>o(;iii,k 
N ftliUKU, which will complele Uie 2d Monthly 
Part of the present volume. 

We shall be enabled, by this arrangement, 
to insertthc comfnnnlctttions of aeveml corres- 
pondente, whose favours have been neectisarily 
postponed forVetuu of room 5 twid we feel mtieh 
pleasure in adding, tlmt tlie nt^mber 'VlU eon- 
tuin a valuable lictterofroin Itii. IttaXiUirx, 
prefixed toifn lotcresling paper, by Mr. Goa- 
DOW, explanatory of his Thejry of IbuiuUr 
8toriua. 






THE LONDON 


MECHANICS’ REGISTER. 


*' Full are thy cit^a with Ou^ i»oas of art; 

•* And trade and Joy, In ewy busy street, 

“ Utn^lng are heard- even Drudgery hiaiself. 

'* Asst the cache aweats, or dusty hews , 

“ 'rhe palace atonl, looks gay." 

TaoMSotr. 
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TAYLOR AND JONES’a PATENT PORTABLE STEEL CORN MILL. 
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MS981UI. TA YEOR AND iONR«f B PAtRNT 

PORtABEE ST^i ipOl^ MILUI. 

In our report of K, flRfetECK’s 
Lecture Oft nrtOU^ foVOft- 

tioQB^ (i&ev^stiA or ItiO dt. to the 
of tiio LondiRi Mediaftics* 
imtitutioa. ^ In out lart 

Nambor* Rci laWxbeApfcc mteatton of 
subnuftiftg to oi;^ ccRdl^ a mcue parti> 
oular descnption of sotfte of rtie ingetu- 
ous coatatvancei adverted to by the 
learned Lecturer, with engravings to 
lUuitrete tliiiar coostraotioft. In pUrw 
suanoe of this design, we this we^ 
give a correct repiesentation cf theCiH- 
cutAR CoBN Mill, for which 
a patent has been granted to Messrs. 
Tayloi and Jones, of Oieapside, and 
wdlich they describe as comprehending 
several important improvemeails on the 
Tiench Military Mill, wbitdi formed 
part of the t imp and field equipage of 
tile immen«!C army\fith which Napoleon 
invaded the Russian empire m the year 
1812 ,—an expedition which, tor the 
vast ambition which dictated it, the gi¬ 
gantic efioTfOby whioh it was organirra, 
the military sfeill and expenc nee of its 
conductors, and, finally, lor the* com¬ 
bination of disastrous events which 
eharacteased Rs progress, and terminated 
m Its utter failurei. Is, perhaps, unparal¬ 
leled in the annals of history. 

The general c-onstruotion of the Im¬ 
proved Patent Mill will be clearly un¬ 
derstood by a teferaice to^the Fi^ntw- 
piece, which exhibits a section of the 
apparatus, m the upper part of which 
are fixed the circular steel plates for 
grinding the corn, 4 cc to any degree of 
fineness that may be iMun^. ^Tliese, 
plates am adjusted to difiwent distances 
from each other by means of the re¬ 
lator A j and, in order to regulate me 
mill, the pole C is first bftc® out of the 
ratebe^whecl B, and the regulator is 
theft moved to the if the mdl is 
to be set fine, fm gnn^gfiour^ of 
to the lejt toj the purpe^ of settmg it 
coarser, for mdlt, oat^ 

When the mill is properly adjured, the 
pole C 18 1 ( t i ill intooneoftbedivisiOfts 
ot the ratchet win el B, by which mmns 
the plates art tffi dually fixed ift the 
lequirecl poiitiou, and at whatever dis» 
tance may be necessary, according to 
the mialityof the matenm to be ground., 
winch IS mtroduced beiweeft the );Aatcs 


through a hopper. The fly-wheel, to 
equalize the motion of the machim^ » 
attached fp tju> end of the at 

D, and the mill r turned handle ^ 
at the extremity. « 

»Tojeaae the 

mi^tfeeiajU woiit ea^y, it is absoluttly 
necessat^ to apply fine oil frequently to 
the points marked X) m the^gurt, and 
if aJmall stone, or other hard substance, 
shcatid g«f between the plates, arwi 
cheek the Workmg of the milU it can 
be instantly renaove^ % simply turning 
thee regulator to the lett, by which 
means It wiU drop out 

To clean fbe jhill before using it for 
floUTt a few handshfl ot common gram 
may be run through the pi des two or 
three tunes, which will rtiUo'K any 
dirt Uiat may have settled between 
them, and care should be taken not to 
set the mill too light, as the labour of 
workmgit js mere ISC d, and not only 
the iaceb ot the plates are unncce&sardy 
^wom, but the vegetable quality of the 
wheat IS, in some iucasuri,delerioiated. 
A key is supplied by Patentees for 
► taking the mill to piece'*, il nu essarj, 
or putting it together a}.uii, which 
operations, from the sinijilu ity ol its 
construebou, may Ik ptdoinud with 
perfect ease, and require no addibonal 
airecbons 

These mills, fiom their portibiljty 
and tlie excellent principles upon which 
they are constructcLfare peeubai'y 
adapted lor private families, boanli jg 
schools, &c , and th^ are ftot only 
capable ot producing flour of the finest 
quahly, but ate applicable to the pur¬ 
poses of grinding every sort of gtaift;, 
net, cofl^ spictb, drugs, &c 

nn BIRKBECK S OBSeeVATlOItB lua 

GORDON'S TUfcOnY O? TftftTauKnFRp 

moRM. / 

To thiJE^U^ of the • 

Dear Sir,—T ito mclpaed theore¬ 
tical sketch of a cunons aftd awful 
natural phenomenon, was, sofiie weeks 
smee, put into my hands by its author, 
an ingenious medical praptintoier m the 
city He has, by vanouscirci^staniees, 
been directed to the ooftsidenition of 
the combustion of hydrogen gas; and,^ 
so tar as regards JliiiUsek, I am satisfied 
that the opinions are original. 

To many of your madors, I believe. 



THEORY OF TilSi 

tlia» train of thought will be auil« 
nis«v‘} .unless, indeed, they shoula ^ 
c^lIetA*)aQ experiment detail^ in me 
rejptort of of Mr. Lewthw^’s lec¬ 
tures, [(^ondsting of the exploiidn, bv 
meunS iof electricity, of a mixture ot 
oxygen and hydrogen gas, confined ih 
a bladder, and placed near the toof of 
the lecture-ioom 5 consequently, at a 
great distance from the elect^al nA- 
rhme. ]JIany yeai's ago, this idea of 
the nature of thunder was advanced by 
' Volta, in the Joafnal de Physique; ajid 
I well remember the able expansion of 
Ids opinion, by Mr. Erskme, one of 
the Members uf the Acariemy of Phy¬ 
sics, founded by Mr. Brougham, the 
late Mr. Homer, Dr. Leyden, Dr. 
Thomas Brown, Mr. Erskine, and my¬ 
self; the records of which have lately 
been submitted to the public, in the 
intens^ting life of Dr. Brown, the splen¬ 
did professor of moral philosophy in 
the Univensity of Edinburgh, who was 
our secretary. During thnn; sittings, 
the elaborate essay of Mr. Erskine was 
di.scussed; and,* I believe, (but here I 
rely tvholly upion my memory), the 
general opinion was lavourable to die 
doctrines advanced by Dr. Franklin, 
and maintained by nearly all his elec¬ 
trical contemporaries. 

Prior to the times of which I have 
spoken, Dr. Darwon had distinctly ex¬ 
pressed a siradar qpigion. In a note to 
the 553d line of the first canto of the 
Botanic Garden, he observes, “ It we 
may trust the theory of Mr. Lavomer, 
concerning the comjiositionand decom¬ 
position of water, there would seem 
aft other source of thunder showers;— 
and that is, that the gases termed 
oxygen.,|;a8, or vital air, and hydrogen 
gas, or inflammable air, may'exist in the 
summer atmosphere in a state of mixture, 
but not of combination; and that the 
electric spark, or flasli of lightning, rnay 
combme them, and produce water in¬ 
stantaneously.” In other notes he em¬ 
ploys the same imaginary, but then 
probable strata of thisveiy light gasemis 
fluid* fttt. the explanatitm ot other me¬ 
teors, suclfas falling stars, tire Aurora 
Borealis,‘and the like. 

It is noit my, iutentipn critically to 
invesfigate^he validity of the theory of 
Mr. Gordon, for your readers will, I 
trust, exercise their ingemiuty in its ex- 
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aminafion. I msc^ toefdj reinii^, &at, 
although we have ascend^ ddcasBonally 
h^bartlian the regictisof l^itRider, we 
have never arrived atthisau^jpoted Sa¬ 
turn ofgas. The celebrated Gi^ I^pMaCp 
wlio Im soared higher than imy human y 
being, reached his elevation of 24,000 
feet by means of hydrogen gas, loaded, 
it mtist be observed, with hisown weight* 
and with that of the balloon, car, and 
instruments; the gas, risiDg alone, must 
necessarily have be^ higher than the 
Aeronaut. But ttie roost formidable 
objection is furnished by the well sup- 
port«i doctrine? of Mr. Dalton, who 
maintains that every gas is a vacuran 
to eveiy other gas; that, thereforerth^ 
become comjSetely diftuseri thrmrga 
each other; and, consequently, that the 
formation of a stratum is impossible. 
This mechanical view of tlie distribution 
of the atoms of any gas, w ill enable us to 
understand why a considiaable quantity 
may be constantly liberated, and yet 
*jiever be chemically detected; and why 
carbonic acid gas, which i« produced 
piuch more abundantly tlian hydrogen 
gas, is^ierccivcdia the same proportion, 
in ttie higher regions of the atmosphere, 
in which it occurs near the surface of 
the earth; where, it •ivill be easily un¬ 
derstood, if relative gravity W’ere alone 
concerned, it ought to !» entirely ac¬ 
cumulated. \Vith great resjiect, 
Lremaiiu very faithfully your's, 
G. Birkbeg’K. 

50, Broad Street, 

Nov. 20th, 1825. 


, TnKOfV OF IH« THCNDEB STORM. 

Tub usual dsscription of tlie Thunder 
Sto^m does not seem to me to convey 
a satisfactory solution of any of tho 
pbenomena that fake place-the noise 
of the thunder is said to arise from tlm 
(fisruption of the air from the electric 
fluid passing from the clouds to the 
carlli<t and the rain to be from the 
change that tahc» place in the clouds 
from the loss of electricity. I suspect, 
however, that there is a rowfii more 
powerful agent l» produce both these 
effects, and many ot-heir phenomena 
that take place, both at the time, and 
after the violeaoe ef the stormand 



100 MrifeOHY ot THE HPircNPfia STQHlll. 


.Oiit agl^'l su.KK»ls'itt~ be hydwgen 

fas. la; all warm an« 4^^ewite cti- 
mates, tUe deca«i»ositl^ '^"vegetabl^ 
a»4 jna»tt«f8, aSiid^'iiveQ of water 
ite<fIf;»|l^C9E>titatttJy going on, evolving 
^me^;^'^'iatit*ies of tiiiis kSrial 'fluid, 
wTiidh, betkg so thuch lighter than 
atTnosjjheric air, rises 'through it to a 
oertain height, and, not being soluble 
ia It,’ there floats (commixed with it,) 
lb immense fields; Vapours, from causes 
that it is oeedleis to trace here, at 
length eondeose into clouds, and these 
clouds, containing (as I believe is well 
aicbrtained), different proportions or 
quantities of electricity, when coming 
near to one another, discharge their 
electric fluid in a coudensed stream, 
from one to another, according to the 
known laws of electricity; and in the 
passage from one to the other through 
this commixed atmosphere of hydrogen 
gas and cmn^non air, it influences them 
and they explode with a tremendous 
noise, giviog^out, at tiie same tTme, a 
flash of blue light, at the same moment 
with the bright light of the electric 
fluid. This, I think, is beautifully ex¬ 
emplified in the experiment of forming 
water by comhiniug hydrogen gas 
and oxygen gas in a small glass globe, by 
mietins of the electric spark passed 
ihirbugh it; there, a quick eye will 
first'see the electric spark, and im¬ 
mediately after, the whole globe, as*if 
filled with the blue light. Were the 
thunder the simple disturbance of.tlie 
air, we should have but one peal with 
each fla,&b of light, but, instead of 
this, we have som,btimc^,a continuous 
roar for nearly a minute, indicating i}‘e 
length of the field of gat that 

has been at one and the same tflfbe or 
moment exploded. litis to be observed 
that no more of the hydrogen will be 
inflamed than there is sufficiency ofotry* 
gvn ifi that part of the air to. combine 
with itj but immediately after, fresh 
atmosplterieuiir rashes in and commixes 
■'with it, and is then ready to be explo¬ 


ded i^ain upon anotiief condensed cciiv 
rent of electricity passing tbrough' il 
from c^e dloud to another; gufl'tttus „ 
the storm'^l^ceeds till«^be^tibe%drhw 
gSn gas. at electricity is ckpentli^if the 
greatest part of the latter of wliich, I 
.'be1ieve,‘''generally is silently conveyed 
to Jbe earth by means of the torrents 
of rain that fkil during and after the 
thunder. The phenomenon of’the im¬ 
mense quantities of rain falling so par* 
tiafiy and so immediately after the 
thunder) is easily explained by advert* 
ing to the qualftity of its component 
parte {hydrogen and oxygen) that are 
comhined by the electric stream; for, 
by far the greater part, if not the 
whole of the rain, is the immediate 
Consequence of such combination. Ano¬ 
ther phenomenon may here be attempt¬ 
ed to be explained—that of fish being 
. sometimes nearly^ drowned in their 
own element after a thunder storm : 

' such ail occurrence happened iu the 
Thames last week ; a great deal of fish 
came down the river, and fish of many 
kinds were seen in great numbers at 
the surface as if drinking the air; and 
quantities were caught by means of 
pails, sieves, aud other implements, as 
described in the London newspapers a 
day or two after. This phenomenon 
may be explained by adverting to the 
manner in which the torrents of rain 
were formed, and the rapidity with 
which they fell, riot giving time for 
such a quantity of atniospfaerin.air to 
he absorbed as would be sufficient for 
the fish to breatheiri) and, consequently, 
their distress, and the necessity they 
bad to come to the surface; for it is 
well known fish cannot live in 
water deprived of air by means of the 
air-pump, or in recently diidUled wa¬ 
ter, which latter, thunder-atonn rain¬ 
water resembles. Other phenomena 
yet remain to be explained; and first by 
means of, or fti cons^quettce of the 
sudden conversion of such . a vast 
volume of air into water, a prodigious 
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muftt, of necessity, be produced, 
au»d therefore tbe air rasbes from every 
fill it up; hence, the violence 
of vtibf jwrjttd, its variableneac, and al¬ 
most; Vinstaiitly alterinip with «ve*y 
peal of thunder. The aame qaase, Jhe 
rushing in aud diffusion of tSe air in 
the vacuum, will produce a great de¬ 
gree of cold ; hence, th* Ifreguency of 
hail, airtl even of ice in large pieces 
during thg storm, both in the tempe¬ 
rate and in the torrid zones; tboug}#the 
clouds are much below tbe region of 
frost. The phenumeacw of liail and ice 
in the torrid zone, during a thunder 
storm, was experienred in Jamaica a 
few months ago, as may be seen in the 
Jamaica papers. The same veumitm ex¬ 
plains why portions of the sea and of 
lakes, with their fi.sh, may be taken up 
into the air or clouds, and seatteredover 
the vallit'R, or eVtn^on the hills, as is* 
said not nrifrec]»iently to be the case in 
the West Indies; and an instance of a ^ 
salt-water rain occurred in Jamaica a 
few years ago, which deprived the 
whole district where it fell of its ver¬ 
dure, (tiees included,) for several 
weeks. The same hypothesis of the 
varuum, from the explosion and com¬ 
bination of liy^ogrn and oxygen gas, 
without going into particulars, will 
explain the phenomena of the whirl¬ 
wind, the hurricane, the tornado, the 
Wftter.spout, &c., all which have been 
supposed to depend upon electricity, 

' without its being able tS be said in what 
manner they were produced. 

ALEXANDEIl GORDON. 

Oxford Court, 

^2(1 September, 1825. 

P. S.—The cold produced by the 
diffusiou of tbe air, may be shewn or 
illustrated, by filling such a vessel as i$ 
used for Mr. David Gordon’s portable 
gas-lamps, with fifteen or twenty atmo* 
spheres,'Bitd, when cobled down to tire 
temperature of that of the surrounding 
uir, then let out in a stream upon a 


small vessel of W{|^,|t wMd s^a'freeso 
it into ice. This may explain Jixewise, 
why condaAsed steathrri! wi)ea difFuaed» 
has DO scalding efBecAs, that of 

common steam acts like botifis^^ter. 

The combination of au4^ 

oxygen into water by the electric spArkr 
seems to be one of the means Hie 
Almighty Creator has taken to bring 
down these elements in the fbrm of 
rain to refresh tbe earth ; and that they 
may again enter into tbe organmation 
of animals and vegetables, for these, 
together with carbon and lime, form the 
greatest share of the organized parte of 
all animated creation. 

A.G, , 

23rf Septefiiber, 1825. 

BATH MKCHANIcS’ INSTITUTION- 

(From Keene's Hath Journal, of 
November' 

On TTiursday last the library of the 
Bath Mechanics' Institution was re¬ 
moved from Walcot-street to No. 14, 
Union-street, a room more central and 
commodious; and, in tile evening, a 
gentleman delivered a lecture, intiocluc- 
tory to a course onAfechanics, to a very 
numerous and respectable auditory, 
consisting of gentlemen, professional 
gentlemen, master tradesmen, and me¬ 
chanics; and the continued plaudits 
which accompanied its delivery, while 
they shewed a genei'al approbation of 
the clear elucidations of the Lecturer, 
distinctly signified the highest appro- 
bStion’of the Institution itself. Hav¬ 
ing watched the progiess of the Insti¬ 
tution with peculiar anxiousnass for its 
welfare, tire reception of the lecture 
was peculiarly gratifying to us; and 
shews tliat tlie middling and lower 
glasses of society in this country, are 
not witliout friends amon^ the upper 
orders, who are interested in the pro- 
motAn of their weltare and happi- 
ness. 

As great pains have been taken to 
prmudico the upper clas^ against the 
diffusion of knowledge, by means of 
Mechanics’ Institutions, we take great 
pleasure in pidilislimg die following 
letter, sent to ua by a gentleman who 
moves in the highest circles in this 
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city) aiii$ mecely ad' &n »ckmwied^~ 
^p»mi 0f bis bwdsome dOi^ofi, as 
tjbat wUi be madein the <jffafterly re- 
"port, but as a proof that all are &ot 
mflueoced by the ridiedous doctrine, 
that ighiCfanoe is essential to the pre- 
Senratic^ of social (srder:— 

To the Secretary of the Bath Mecha~ 
nice' Institution. 

■ —Believing that where nataral 

and other circumstances are 
’eaua1,be^ni be the best operative ine- 
^aanie, who heat underfitands the priiici* 
of the often^as be perforins; 
Mlieting further, that a lai-ge portion of 
the misery which afflicts the world, ori¬ 
ginates in general ignorance, and, con¬ 
sequently that, for the happiness of man* 
kind, the difusion of knowledge cannot 
be too general, I very sincerely wish 
success to the Bath Mechanics’ Institiu 
Uon, and beg to present it with the foU 
lowing hooks, viz.— 

Imisou’s School of Arts, 2 vok. 

Nieolson’s Cbemical Dictionary, 

2 vols. 

C^iaptars Chemistry, 3 vols. 

AnuuaUEcgister, 14 vols. 

I request'also the Institution to ac. 
eept the inclosed Two Pounds, ac^ a do. 
nation. I amj, 8cc. * * * 

Lamdown Crescent-, 

23d Nov. 1825.* 


MONTBOSB mechanics’ INSTITU¬ 
TION. 

We have been favoured*by Dr. Qit. 
CHBtST, wlio, during his recenf tour 
in Scotland, has been indefatigable 
in his exertions to promote the esta¬ 
blishment of Mechanics’ Institutions 
among his countrymen, with a Mon¬ 
trose Jo^al, from which we Extract 
the following judicious remarlui:— 

“ From the covrespondence which^ias 
appeared in o«r Columns, and from the 
opinions which we have gathered of dif¬ 
ferent pereofts interested in the scheme, 
we have evfry reason to believe that e 
Mechanics’ Institution will very soon 
be established in this, town, 0«r wor¬ 
thy representative in Pstdiainei^tobas, 
we understand, warml|t. approved of the 
measure; and, as he is a patron of such 
institutions in general, there k little 
doubt hut that he will {latrunitk, in a 
particular manner, a college Tor the 
mechanics of his native place. The 
Rector of the' Academy has come for¬ 
ward; in a public manner^ and gene¬ 
rously offered his services to the inati. 


ttttionj and our Provost, who, by his 
urbanity of manners, and zeal for the 
public good, is" buying golden opinion* 
from all sorts of men,” is, as we wlieve, 
ready to give his support to'the, mea¬ 
sure. From these circumstance^ and 
from a conviction that tlie estabiflhtnent 
win be nroductive of nuich good, we 
look forward with pleasure to the speedy 
organization of a Mechanics* institution 
in wie bui^h wf Montrose. 

“ Two objections* (and we thjnk only 
two) can be raised against Mechanics’ 
ln«iitutiona,and we state tham herefbr 
tbespurpose of answering them. One 
is, that itsignides nothing to a mechanic 
who understands his work, whether he 
learns from the effect or from the cause; 
and, as learning from the effect is a much 
readier way, consequently it ought to 
have the preference. A mason can 
make a good use of his plumb-line, 
though he may not know that he is at 
that time exercising the laws of gravity ; 
and a joiner can form an exact square, 
without thinking at the time that each 
, corner of the .square is a right anglq, and 
that a right angle ,is an angle of ninety 
degrees. The other objection is, that 
; many of the great discoveries and in¬ 
ventions have been found out by chance 
—that the Corinthian brass was dis¬ 
covered after an accidental burning— 
that the magnetic needle stuck by chance 
to the iron of a shepherd’s sandals— 
and that the telescope was constructed 
from the report of two children in Hol¬ 
land, who had looked at a church- 
steeple through twd lenses of glass. 

“ To these objections, if they may be 
so called, we have to answer, that, 
whatever truth there may be in them, 
they do not militate against a philoso. 
phical education—that a knowledge qf 
the cause of any principle in mechanics 
is by far the bes^key for improving upon 
that principle—and that, howevpr for¬ 
tunate men may have been in stumbling 
upon important discoveries, it is no in¬ 
ducement to lead the student of nature 
out (if that tract w-hich philosophy has 
marked out. If we reflect upon the 
great advantages which have resulted 


There is, to be sure, a third objec¬ 
tion, which has been recently stated by 
an Irish doctor; namely, tb/<t, as Me¬ 
chanics’ Institutions are patrqoized by 
Mr. Brougham, they must of necessity 
fall to the ground J The admi able 
reasoning upon which this^ inference 
is founded, is too deep for our refuta¬ 
tion. 
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from tbe dissfoMaatioii. .,of fcno<|iirledge 
'fioong all claGses of Go^ty jn tbese 
.,:^4ern times, we cannot help being 
^eHgbted, as w^U Both 

in {s inpral aiid pbysi^, pc^t of view, 
the‘,C(i^sequeiM!e %* been beyond ex* 
pet^tipn. The^stexm which, f(tf ininy 
ages, rose harmlessly nbm the pots^ and 
latterly from the knttlra, ol our pro¬ 
genitors, now t^ned,,by the band of 
philosophy, into'the.^St poUer^ul 
agent with which #e iir|r'sacquaint'ed. 
The Oame of our coals,yrjpch, fpr many, 
centu rie|i, wasted tU b^hty ip. the grate, 
now supplies the psev^h^^ ^hrphUj^ ‘ 
brilliancy, of candles an44w9pS' ^7 
the help of philosophy,, we cab dive into 
the bottom of the deep, ^plore the 
regions of tbe channel of the sea, or 
mount up into the air high as the high¬ 
est of the Andes. Many years were 
employed, and much labour wasted, iu 
seacph of the philosopher’s stobe, which, 
although never found in the literal 
sense, may be said to be attained in the 
improvements which science has made 
in the arts of life. 

** Tbe practicability of Mechanics’ In¬ 
stitutions can no^ no longer be ques¬ 
tioned. Thiy are established all over 
the country, and they arc flourishing fn 
the most successful manner. The Mon¬ 
trose Mechanics’ Institution only re¬ 
quires to be begun, aud we have no 
doubt of the advantages of the issue. 
Many persons of respectability, who 
have the good of the working classes at 
heart, are ready to patronize the scheme •• 
—all tliat is wanting, therefore, is a 
wish OH the part of the mechanics them- 
.selves to begin and carry on the insti¬ 
tution, without which, the object would, 
be void and the attempt abortive, and 
. withwhichit will succeed in the most 
gratifying manner. Let tfhe mechanics,* 
therefore, Signify their opinions to one 
anotber—let a poblfb meeting be held 
fbr;the puippse <rf' making prelidsihary 
ari'angemeats—and let the schenre hre 
put, in practice without delay. We' 
will readify warrant the success,” 

. — ———.' — ' ' ' ' W 

PLYMOUTH AND DBVONPOJttT . 

MKCHklStCS’ INStlTOTlONS. ^ 

The Plymouth Jourai^, after re-' 
Wilting tlie progress jpf the Mecl^jc^, 
.loxtltution in timt Unn), of yvhieh there 
sure »%ty SOOmi^nbew, coaip^d|s.wi^ 
the lofldwing observatiqnSi oii flieiper- 

talten'jplace in me. (diahKstg of w 
’artMBBS these; 


^ We beg iofoitii the^ttention 
ofthose who aiatidfist|!d insthbordina* 
,tion in the conduct of Ihf H4bania,,to 
the present State of ow popk-yard^ to 
'whichagreat number 
of the iievonpott InstUul^ belong; 
and it will be found that never were the ' 
directions of jOie,officers attended with 
V more: cbeerfuiness .and alacrity than 
th^ are at present. Knowledge makes 
;^Jie artisan content with his situation, 

> by.teaehiqg’him that it is an honourable 
one—that labour is.the ^in-spring of 
national wealth—ithat bis individual arm 
has coBtrihnted to place his country at 
the head of all the kingdoms of' the 
earth. What a gratifying consideration! 
In short, this and the other Institutions 
in the nation, give fair promise to prOVe, 
ill good time, tAat teaching men to 
think rightly is the true method of check¬ 
ing insubordination and turbulent con¬ 
duct, and that it is ignorance, or the 
perversion pf knowledge only, that is 
to he dreaded.” 

ANDERSON’S INSTITUTION, 
GLASGOW. 

On the evening ol Wednesday, the 
9th ult, Dr. Ure delivered his intro¬ 
ductory lecture to the Mechanics* 
course, to the largest audience which 
tlfh hall ever contained, and hundreds 
were unable to effect an entrance. The 
subject of the lectiire was,, the import¬ 
ance of tliose institutions, wliich, pre¬ 
ceded by Anderson’s, had been esta- 
bliiSied tor the instruction pf the people 
in science and the arts, and it w’as de- 
Jivered, with more than his usual elo¬ 
quence. The lecture was one of the 
-niost pteresting, containing as it did, 
tiw sentiments of one who, for 16 years, 
laboured, alone m the great work j and 
the manner in which it was received, 
showed, in glowing colouns, the lively 
iftterest felt by the audienee in such in¬ 
struction, and their featisfaction at the 
’ interesting and doqnent manner in 
.which it was comtnnn^cated. 

The introduct^ ipetme on che- 
^mistry, was fxfi the following 

SAtuidsy evemng^' attendance 

Vf&s, if past 04 ^> and the disap^ 
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pointH^to of admhiSon move nuni&> 
i YOust th^«howiiig demand for 
iastnictioa iocreaaea with fhemeans for 
it* odension. The style was that per* 
Bpicuous and clear one which ought 
always to be studied in popular lec< 
turesy and «^faich few know mter than 
Dr. Ure how to pttain. The experi¬ 
ments by which it was IlTtistratedi 
were of the most useful and intasestiog 
nature-^and tibe vMtovis substances 
employed m them, with their actions,- 
were expltdned in the most dear and 
simple manner, so as to make them 
und^Ood by all. Various new ap¬ 
paratus have been procured b^ the 
Professor, in order, more fully, to illus¬ 
trate the chranical part of the course; 
and the arrangement of the subjects to 
he treated of during the session, are 
such, we. think, as to give good hopes 
of this being the most interesting course 
which has beai laid 'before the public 
for a number of years j Mid the vigorous 
exertions which are ro^ng to improve 
and extend the apparatus, already the 
most Consideiable in this country, are 
such as will, we are persuaded, secure. 
solid instruction to the students. « 

We observe? that dectricity tod 
magnetism, with their beautihil and in- 
teresting illustrations,' are to. be treated 
of early in the sesdon j for which pur¬ 
pose, a new and elegant dectrlcal ma¬ 
chine* on the most improved construc¬ 
tion, has been prepared, by which 
many new illustrations will be given. 

From the circumstance of the 
greater part of the shops and ware¬ 
houses in town, which were formerly 
open rill late in the evening, being pow , 
shut at digbl o'dock, we anticipate 
a vesy lstt|^ attendance on the Mecha¬ 
nics’ Lectures j the inability of the 
shopmen to attend such, under the old 
system, beji^ made the gisamd of their 
request for a new ,ana more liberal 
relation .-—Free Press. 

BEnrEFTOfAX. EFrEcTs or iMECRAmos' 

' INSTITimONSU * 

To ike Editor thk 'Mechanies' 
■Register. , 

Mb. Editor,— -The cond<lem^oa 
of few sidijects can give mdte 1»*M*®* 
rial pleasure to the enlightaiM ’ tod 
liberal philosopher, than that of the 
wapid progress which the cause of uni¬ 


versal edueation has of late years been 
mdring. Not only have schools been 
established for the elementary educa¬ 
tion of chUdren and of adult^ but we ^ 
have now Institutions formedvfor .the 
puspose qf communicating scieQlSfic 
and useful uwtruction to persons whose 
occupatioais prevent theix devoting 
much time to those purposes, or to 
the labouring mechanics of -every de- 
nommatiom The good effects pro¬ 
duced by such establitoments aVe ab. 
ready si:^ciently apparent to convince 
their ^promoters that their latmur has 
not b^ in vain, tod that the pains 
which they have ttom have not been 
thrown away. An instance has lately 
come to my knowledge which affords 
a convincing proof of the beneficial 
resnits produced by the establishment 
of** Mechanics’ Institutions.” 

A labouring man, with whose friends 
I haf^n to have some acquaintance, 
was formerly noted for his dissolute 
manners, and abandon^ profligacy, 
■paough in the weekly r^ipt of large 
wages, he was always in distress j and 
though he had a very large portion of 
time allowed huh for a relaxation from 
his labour, by no means a painful one, 
it was always mis-«pent, and devoted 
to the very worst of purposes. His 
family (a vary large one) and himself, 
were always noted for the want of de¬ 
cency in their apparel, and for irr^n- 
lar conduct *. this maa*, at the sugges¬ 
tion of some friend, joined a Mecha¬ 
nics’ Institution, and let us now see 
him, Md what ed%x;t this has produced 
on him. Far from mis-spending his 
Ipare time, he employs it in tlie perusal 
of some works wh^ will both instruct 
and amuse lum|S and in attending 
lectures which will enable him to im¬ 
prove his business, and make Mm a 
useful and virtuous character. It has 
been freauently and correctly stated 
'that one mA is of more value than a 
thousand arguments, and 1 hope that 
this will be the case with the instance 
which 1 have just noticed. 

1 am well aware that this ameliora¬ 
tion of the condition of woAiqg me¬ 
chanics, and persorts in the infrsior 
stations of ’life, CMnot have been ef¬ 
fected without the narrow-minded op- 
positionof ctoairi interested indhruluafs, 
who, consefous rif their emu ^idkiteM 
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aad m^eriority, ate unwilling that those, js 
whose superiors they prohably are in t 
condition, should become better s 
c|iiainted with useful and sojentific in- f 
formation than they themselves are. 

I wdidd ask such n man, Are yon,»a 
manitfaoturer ? If your men are ac¬ 
quainted with tlie articles thejaempfoy*. 
and their mutual action, will they not 
produce their compounds of a much 
better quality, than if they were miao 
quaintai with the nature of the iu^- 
aients > Am you tiie fether of afemily ? 
will it not be much more to advama^ 
tliat your sons should be employed in 
attending the lectures at a Mechanics.*, 
or similar, Institution, or in perusing 
useful and interesting books from 
then libraries, than in attending those 
places, and reading those books, which 
only tend to corrupt and enslave the 
young mind m their pernicious tram¬ 
mels ? The same reasoning will apply 
to the various classes of objections 
which may be made to such establish¬ 
ments, * , • 

Regarding knowledge as a source of 
pleasure, the stream of which shall* 
never cease, but contiouc and increase 
willi amazing rapidity, to the end of 
tune, IS it not astonishing that men in 
general appear to regard the acquisition 
of U with indifference, and, in some 
cases, with even perfect apaAy ’ Bat 
there shall A time come when they will 
bitterly repent thAr culpable obstmacy, 
in rejecting the acquiation of know¬ 
ledge when the opportunity was offer^ 
them. How many men are there, in 
the present day, who, when they re- 
member the time when they could have , 
obtained mformation on certain sub¬ 
jects with facility, and neglected the 
opportunity, now pass then time in 
frivolous regret and useless lamenta¬ 
tions; never reflecting that there » 
now a^ay, and not a single one, but 
severalf open for them; and that •* it» 
never too late to Icam!” I am, with 
much respect. Sir, 

Your'*, most obediently, 

* Mnbmophiles. 

sodl^w ^OR EXPOSED PLACES. 

To tAe Mdiior of the Mechmiaf 
Begtader. ' 

,Sm*—•! beg leave to call tite ntten-' 
timt of yoim numerous readers to a 


iwrew, which, forihe security, it offers 
to all exposed places, deserves* grater 
share of publicity than has at present 
hdlen to its lot 


%-ar. 





The above drawinM will render its 
construction easily understood.—Fig. 1. 
is the screw.—^Fig 2. the head of the 
screw, wliich is form«l by filing one 
half of it to form an inefined ^ane, 
and the other half in the contrary di¬ 
rection. The screw-drivet is formed in 
the same manner. In using, the 
shoulders will affefl'd a firm resistance 
to the screw-driver, and it may be 
screwed into its place with the greatest 
ease; but when once fixed, it is almost 
impossible to remove it; far, on turning 
the screw-driver in the direction for 
imsctewing, it will slide up the inclined 
planes and come ofi, having no action 
on the screw whatever. 

I have shewn iChis to several me¬ 
chanics who were quite ignorant of the 
existence of such an mvention. It is 
part of a patent fbr securing coffins, 
grafted in the year 17y6, and is de¬ 
scribed in the Repertory of Arts, 
Vol. X. page 76, first senes. 

Your’s, respectfully, 

,. , W. B. jun. 

George Yard, Lombard-street 


OOXMlfBS OF rHBBXOtOGr. 

* 9BSCRIPTI0N Or TVS OROAKS. 
IConetufkdJrompage 51.] 
Time,— This is a power for noti- 
ciDg lh« duTation or successioo p( events ; 
it is essential to music* Many kinds 
possess this power. We kn,ow that most 
men possess it, bu*t hv a different degree ; 
the power of judging of tfie harmony of 
tunes is not always received by hearing, 
for some men compose who are both 
blind aitd dcafi We find that all great 
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nnSten tt( ^ornpocition are full Above 
Order. 

27. Nrmbe».—».T be ^pQcial fajculty of 
this organ is calculation in scoeral.— 
Many examples occui' in vvbich persons 
appear to pussessan intuitive power of 
salvingthp oiost compUcatedarithmeti- 
cal questtens, .wkli astortiitbing celerity 
and accuracy. Br.' Siphin^heim is of 
opinion that arithpietu^ logarithms and 
algehra bel|0h|!', to this Organ ,* geometry 
seems |iepeu&iit upon something clse» 
as form and locality. 

28. Tdnk.—T o constitute a good mu¬ 
sician, a Combination of powers is neces¬ 
sary ; first, he ought to possess melody ; 
then timCf or the duration of melody. 
Some persons have a good musical ear, 
and full of melody or harmony, but yet 
have the greatest difficulty to play in 
concert j others, again, play in time, but 
are not harmonious. The former will 
have this organ well developed. 

29. L*»GtrAGB-^Tbere are some per¬ 
sons in whom the eye^lippearsto protrude 
the lower lid, and such individuals are 
very fond Of langiutges. If wo look into 
their librariesi we find a great number 
of grammars jind dictionaries; they can 
remember a great number of words and 
languages ; they seize the spirit o£ lan¬ 
guage, and are good philologians. 

30. CoMPjtaiBON.—By far the greatest 
number of persons are satisfied with a 
knowledge' of thkigs around them;— 
while others constantly compare tfilem : 
not satisfied with .individual knowledge, 
they bring it up to a point, and compare 
the forms and localities of being*.-— 
Tbose persons who, in conversrrtiou, fre- 
riuently quoth examples and analogous 
cases, are broad in that part of the fure- 
head just above Individuality. ' 

31. Cau^amty.^—< 36mparison is not 
the bigh^t,,power; there is on# still ‘ 
more impt^dht in its effects; it is causa‘ 
lity; and, here I shall detain yon loilgtgr. 

Some peihpliAi even from infancy, wish 
to know the’ehusd of every thing, and 
are cont warffy'asking, Wbyis this, and 
why that ? tbfirc are Mhers Who never get 
so high as te%.---Most me&pbyslcians” 
have this power, and GirH “called it ^*the 
power of metaphysics."-^Those '.who 
wish to account for events, and enquire,, 
into the caam of things, litve the ptartg' 
adjoining comparison broad; ootfiparison 
in the-middle and capsAil^f ft the side 
of it; ani, we see this organ,large m all> 
those persoiife, who like to dip deep into 
their profession, what|sver ft n^y be; 
and make themselves acquaints 


its principles. If we take Locke, or 
any man who has, as far as the know¬ 
ledge of the times has gone, reduced 
the operatiowsof the mind to principles, 
such as Milton, Bacon, Watts, Ac.,, we 
fiqd in ail of them the organ of can^ity 
lai^ge. It ia infinitely more developed 
in fiiis country than in any other—there 
are othei^operatioBs of the mind which 
tend to speculation, and if the upper 
par#of the forehead be developed with¬ 
out the kiifei, then the reasoning will 
be speculative, because it is not founded 
on fact. 

3% Wrr.—Every one feels what wit 
is, but it is difficult to define it. 

Br. Spurzbeira does not consider it 
an intellectual power, although it may 
be CO mbined with the intellectual feel¬ 
ings, and receive various names accord¬ 
ingly. 

33. Imitation. —We see that ,some 
persons have a great talent for imitating 
others, and are particularly Inclined 
to take them off, as it is termed; this is 
particularly exhibited in children. This 
organ is siiuated at the upper part of 
Wit, by the, side of p^enevolence. 

N. B. The organ not {parked in the 
iOast, is “ MaRV£i.LOUSN£ss,” or, as it is 
called by some others, Wondeu.” 

Rye. Tyro. 


EFFECTS QF NATURAL AND ARTIFI¬ 
CIAL LIGHT CN PLANTS. 

The following experiment was re¬ 
cently made by Mr.*ilenry Phillips, to 
show the different effects of natural and 
artificial light on plants. He selected 
plants of the Mmosa Elc^ans, JVinm, 
and Decurrens, whilst their pitiuated 
leaves were fully expanded. On placing 
them in a dark room the leave.* imme¬ 
diately collapse(?like!the‘sticks of a fan, 
or as the leathers of a bird’s wing fold 
oyer each oth®". The strongest artificial 
light that could now be thrown on 
them had no dh the automatic 
motion of the plants, and the foliage re¬ 
mained in a collapsed.state until they 
wot F^noved intp the natural Ught of 
day, when their sen^tive properties im- 
mMiatejk becai^ pfeifceptible, arid the 
whole thdi^efs were s^n, moving 
/.towards their natural and ^egant di¬ 
rection, ivith as nwich fegularity as a 
of. aHlditsi off at the word 

m coiaciapn^. 
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BPFRCTS OF HOT WATBA «!T FtOWEBS. 

The following fact in deserving of re¬ 
cord, as au interesting ad 4 >t^>on to what 
has hitherto been discovered on tl»e eub- 
jftcUj^f vegetable physiology, and as en¬ 
abling the lovers «f flowers to prolong 
for a day the enjoytnent lOf their ,short¬ 
lived heatity. Most floyretl begin to 
fade after being kept E 4 hours iti water; 
a few may be revived by sabstitotinlf fresh 
water; but all (the mostyb^acious* such 
as thfl Poppy, and perhaps one or. two 
others excepted) may be completely re¬ 
stored by the use of hat woler. Fjpr this 
purpose place the flowers in scalding 


water, deep enongdi to oever abont itbe. 
third of the length of the stem, and by the 
ti me the water has become cold, the flowers 
will have become erect and fresh j then 
cat off (Ite coddled ends, and pnt them 
into cold water. 

■ >WIP.|,||I ,1 . . Wl x s t t nn ffsi 'I H OF i 

MACHINE POH BORING TFOODSN 
PIPES, 

To the Editor of the Mechanics'* Eegister. 

Sir,—I beg to transmit to you the 
following diagram of a machine for 
boring wooden pipes by manual labour, 
the construction of which I believe to 
be original:— 



The operation of the machine will 
be sufficiently evident from tlie figure 
and the following referimces: A tlie 
handle, B the centre-bit, C the wooden 
pipe, D the large cog-wheel, E Ih^ 
lower cog-wheel to winch (he centre-b'it 
is attached,.? the stock for the pipe to 
rest upon. 1 am. Sir, 

Ypur obedient SjCrvaat, 
H. W. Dewhubst. 
26, Princes Road, Kennington Cross^ 

enrassE aloe. 

Tbe Chinese aloe is a large tree, in 
shape like an which is •furoiished 
with three siugnlar barks 3 tbe outer one, 
callejjAa^te wood, is black %ud heavy 3 the 
seooim is .brown aud very lighb-ott has 
also the propufdes of the candle, and 
when bucot in tb^ Are, has an agree¬ 
able smell 3 the third burjk,, near the heait 
of the tree, is used as a cordial in faint¬ 
ing fl;ts, aniit for perfuming clothes and 


apartments. This w'ood is also so precious 
amongst the Chinese, that jewels.are fre¬ 
quently set in it 3 wlien incisions are 
made oiu the,bark, a cooling liquid (low 
from it, which, when kept long ciiougli, 
makes good vinegar; the branches, when 
eaten, are said to have ffie flavour of 
citrou i the sharp points which rise upon 
' the branches, are used hy the Indians for 
darts and nails; its leaves serve as a' 
covering for their houses, and, when dried, 
are shaped into dishes and plates; ropes 
are made of the roots, and the fibres of 
the leaves arc manuiactured into thread. 

* FATEST UHOT. 

A patent has lately been taken out for 
a new method of'making shot. The iin- 
proveUient consists in mixing a small pro¬ 
portion o'* y trie A'siteer with tlie lead, by 
which means the shot is rendered harder 
and heavier, anfll^i^csted of the bi-scijic, 
which was oncof'the chief objections to the 
01 tgitial potent shot. Other advantages al-e 
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Rtated to bC) tb»t a shot of smallor size 
is |»rocured for g^uns of smaller calibre^ 
yet equal to largrr drops j that theg-awe 
hilled by it beeps betterj that it is us 
clean ns silver to handle, and may be 
carried loose in the pocket; and it 1ms 
loss friction-in 6ring. * 

QUERIES. 

No. 15. 

Suppose a ship g:oing before the wind, 
and the soo'e sail placed first on the top- 
g-ailant-mast, and afterwards on the lower 
mast; would it produce g^reater cfiect in 
one position than the other ? 

For reasons I decline giving- at pre¬ 
sent, 1 opine that it would produce the 
same eficct in both cases. 

Respectfully your’s, 

Nottinghamf Nov. 1825. F. M. 


No. IG. 

Can any of your csxrespondents in¬ 
form me how to make a cheap Reflecting 
Telescope, with the length and diameter 
of the tubes, diameter of the mirrors, 
form of the lenses, and of what materials 
they arc compdbed ? 

L. Rickard. 


M>. 17. 

Sir, —^Will any of your intelligent 
and philosophical readers inform me the 
cheapest method of constructing a Night 
Telescope for private amusement and 
instruction, the expense being so great 
as to exclude me from the possession 
one? If you would insert this in a 
corner of your valuable miscellany, you 
will greatly oblige a constant reader, 
and Member of the Mecjianics’ Institu¬ 
tion. JUVEMISW. 

No. IB. 

Sib,—S hould the words its and theirs, 
be written with or without an apostrophe? 
Though custom pleads for the omrBsiou, 
I hare heard-many arguments on the 
subject. 

If Mr. Reynolds, or any other Gram¬ 
matical Correspondent, will answer this 
question, through the medium of yoii^ 
work, ho will greatly oblige, your obe¬ 
dient scT-rant, E, X- 

No. 19. 

What is the general force required for 
the extraction of nails, of all sizes, from 
the wood into which they have been 
driven? 

A CujrsTANT Readbb. 


No. 20. 

Sib,—I shall feel obliged by any of 
your Correspondents answering the fal¬ 
lowing question. 

Will’the flame of Coal-gas impregnate 
Calwoes or Muslins, (which may have 
been passed through it for the purpose of 
taking ofi^ jjhe fibre,) with any property 
that will interfere with the brilliancy of 
the ci^ours used by Calico Printers ? 

Your’s, kc. 

.1. W. 


No. 21. 

WilF any of your Medical Readers 
inform me whether playing the flute is 
injurious to the constitution, and why 
so ? . ' 

Clio. 


' No 22. 

Hoty to prepare a good dentifrice, 
that will preserve the enamel of teeth ? 

Pbilo-Dens. 


No. 23. 

d wish to be informed of the best 
nicthod of re-laying ad Etching Ground, 
when any part of a coppcr-piate requires 
rebiting. 1 believe one way is to fill 
up tlic lines before laying the ground. 
What is the substance made use of for 
that purpose ? The mode of using it, and 
the rationale of the process ? 

A New ijeiiscBiBEO. 


No. 24. 

Sir,—I shall feel greatiJy obliged to any 
of your Correspoudents who, thtough your 
valuable Register, will inform me,of the 
best mode of giving a polish to Plaster of 
Paris costs, such as busts, figures, &c. 

A New Surscribek. 

ANSWERS TO QUERIES^ 

a 

Query, No. 12 . Vol. III. Page 79. 

*** The following letter appeared in 
l\\G Mechanics* Mugaxine of last week. 
That we should condescend to pilfer 
from the pages of that work may appear 
B remarkable circumstance tp our read, 
ers, but we have two remarkable reasons 
to assign for eommitting this depredation. 
In the first place, it is very.remaHable 
that the letter should be a reply to » 
Query which never ajppeared in the Me¬ 
chanics’ Magazine; and, secondly, it 
still more remarkable, that s|iich a Query 


t 



ANSWERS TO QUERltS. 


im 


nrtually did fippear in tlic Mcclianics’ 
Reg'ister, Nig-iied by our Corrcs^tondent, 
W. W.; and at tlie identical pajc of the 
present volutue specified in the answer. 
This very remarkable coincidence* in¬ 
duced us to transfer the cdiiiniunieatiou 
to our own pages; and leaving-our read¬ 
ers to their own reflections on this re¬ 
markable subject, w'c [irort?ed, without 
further remark, to lay the letter before 
before tiietn. Ed. 

* 

SHOOTINO STARS ARE SATELU- 
TULJE, OR I.ITTbE MOONS. 

Sir, —In reply to your Correspon¬ 
dent, W. W.’s concluding query, 
(Numbdr 12, p. 79,) I beg to state, 
that an abundant scries of observations 
has satisfied me, that an inconceivable 
number of solid bodits (small in com¬ 
parison of any of the known planets, 
or their satellites, yet of very conside¬ 
rable bulk and weight, some of Ihgjn) 
are in continual nevolution round owr 
earth, in efiiptical orbits; having al¬ 
most every degree of obliquity to its 
axis, and of longitudinal and latitudi- 
nal places of perigeo, at any assigned 
epoch : the perigeic- portions of these ' 
orbits, which lie so near to the earth, 
as to intersect or dip into its atmo¬ 
sphere, but a small distance, it is, wliich 
occasions the jdienomena of shooting 
stars ; the resisiUnce and friction which 
even very attenuated air opposes to 
tfie alniost inconceivable velocities of 
tliese bodies, occasions a heating and a 
superficial conibustiop of the masses 
during their continuance in oxygenous* 
air, and the light evolved thereby 
reaches our'eyes, a? a short streak of 
light, very frequently to be seen, al¬ 
most whenever the air is quite dear, 
and the moon and larger planets and 
stans, are distant from tiie spot we se¬ 
lect to watch attentively. 

When the satellitulee dip deeper into 
our oxygenous atmosphCTe than is 
mentions above, their apparent 
cour^ are longer* and more brilliantly 
obtmsive on our observation; and 
when these satellitic bodies dip very 
deeply into our atmosphere, we no 
longer call their Iqipearance shooting 
stars, but meteots. These latter, owing 
to the violent combustion of their sur¬ 
faces, and nearer proximity, are heard 


and seen to exfoliate (rather than burst), 
and the luminous and rough fragments 
that are scattered, follow the body for 
a short time, and are denominated we- 
teoric sparks; which latter, owing to 
their very greatly increased resistance 
against tne lower and denser air, fall 
obliquely to the earth, and are deno¬ 
minated meteoralitfs, or stones fallen 
from the clouds, but with which last 
these meteors have nothing to do; 
they very often traverse a clear sky, 
and vanish instantly therein, on pass¬ 
ing out of our atmosphere. 

1 remain. Sir, 

Your obKlient servant, 

J. Farey. 


Query, No, 12 . Vob III. Page 78. 

APPARENT MAGNITUDES OF THE 

SUN AND MOON IN THE HORIZON, 

AND IN THE «ENITH. 

Sir, — The phenomenon which 
forms the subject of W. W.’s query 
has occupied the attention of many 
learned men, and I believe the gene¬ 
ral idea is, that the sun appears lai^er 
in* the horizon than when above it, 
because, when it is *in the liorizon, 
there are intervening objects which 
make us more aware of its distance, 
(m the same way as a river appears 
broader after a side view of the bridge 
across it); and the apparent magnitude 
of objects depends on tlie idea we form 
of their distance; i, e., if we imagine 
an object near us, we do not make 
any allowance in our mind for its dis¬ 
tance; and when a body is distant, 
we.do make some allowance. I beg 
to refer W. W. to Wood’s Optics, for 
more information on this subject. As 
’to the idea of refraction magnifying 
the sun, it will appear that that is not 
tlie case, for this reason :—refraction 
only takes place in vertical planes, and 
could only produce effect on the ver¬ 
tical diameter of the sun. 

• The only effect refraction has on 
the sun in the horizon is, I believe, to 
render its shape elliptical, by dimi¬ 
nishing the vertical axis; for the re¬ 
fraction varies as the tangent of the 
zenith tlistance;* thus it is evident, 

* ThiM rule only holds true, with ac¬ 
curacy, at considerable altitudes, but ^t 
serves to explain tke plicnomenoii of the 
ellipticity of the sun in the horizon. 
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the lemrer litnb of the sun will be mote 
elevated by refraction than the higher 
limb; hence, the vertical axis is di¬ 
minished, while the horizontal axis re¬ 
mains the same; and the figure, instead 
of circular, becomes oval- The reason 
the suu and moon appear Wger in 
fo^y weather, than at other times, is, 
that the mtmber of rays incident on 
the eye, are diminisbed by the dark 
medium; and thus, the image on the 
retina, becoming more faint, gives an 
idea of greater distance; and this 
biings the phenomenon under the for¬ 
mer case. I am, Sir, 

Respectfully, your’s, 

F. M. 

Nottingham^ November 26, 1825. 


APPARENT MAGNITUDES OF THE BUN 
AND MOON IN THE HORIZON AND 
IN THE ZENITH. 

To the Editor of the Meckauica* Register. 

Sir,—I n answer to the query Of your 
correspondent W. W., on the apparently 
increased magnitudes of the sun and 
moon at their rising and setting, I send 
you the following extract from Lewis’s 
Catechismsf, with a few observations 
thereon. ' 

“ The Mo0n,”say8 Mr. Lewis,«looks 
much larger when it is just above the 
honzon than when it is higher up, be- 
caase the thickness of the atmosphere, 
when the moon is near the honzon, 
renders it less bright thah when it “is 
highOr up, which leads us to suppose it 
is farther ofiP in the former case than in 
the latter, and because we imagine it to 
be fardier from us, we take it to be a 
larger object than when it is higher ub.” 
Lewis's Catechism of Optics^ page 16‘, 
proposition 39th ,—And if this is the < 
cause of the moon appearing so much 
greater at rising and setting, it will 
apply, with equEU force, to the sun, as I 
consider both- luminaries to appear 
larger from one and the same cause j 
but I think W. W. is right in his con^ 
jeclure, and that it can be aStmbed witH 
more satisfaction to a property qf the 
atmosphere to magnify heavehly 
bodies; and, if ray observations be 
correct, the planets Vdaoe and Jupiter 
appear of a larger diameter wh€n;pear 
the horizon than when conridfemhly 
above it, ap<l that this is caused by & 
magnifying power in the atmOspliwre^ I 
advance the following ideas 


1. Mr. WALX.IS has well observed, 
that “ the astronomtar can only reason 
by analogy, and establish his theory on 
the basis oi infetence," and, judging by 
analogy* thut as transparent glass .‘is 
knoi^^n to possess the powers of refrac¬ 
tion, ticfocthn, and magnifying, and 
the atmosjtJiera is acknowledged to 
possess the two former of these proper¬ 
ties, 1 ftiink there can be no hesitation 
in inferring it’has the third, or magnify¬ 
ing power likewise. 

2. Water and all transparent and 
inelastfe fluids are known to possess the 
three above-mentioned qualities. 

3. All substances that are transparent 
and colourless, and have the property 
or power to refract and reflect the rays 
of light, (elastic fluids excepted ,) are 
known to magnify. 

4. From these facts I infer that the 
atmosphere does possess a power to 
magnify, or that mall substances where 
refraction and reflection are combined, 
thq magnifying power is inseparable. 

«S. I nave found, by observation, when 
thp lower part of the atmtHiphere is, to a 
certain extent, denser than usual, the 
sun and moon, at rising and setting, ap¬ 
pear larger than usual. 

6.1 consider it not improbable thht the 
atmosphere acts as a convex lens, con¬ 
verging the rays of liglrt proceeding 
from the heavenly bodies to a focus, 
which as at or near the eye of the 
observer. * 

7. Allowing this to he the case, tho 
atmosphere will possess, at the rishig 
and setting of the heavenly bodies, 
greater powers to converge the rays of 
'light proceeding from them to a tow, 
before tliey reach the observer, and 
begin to diVeige wl?en they strike the 
eye, and thus magnify the object,' 

5. Prom some of the causes here 
Oniiinerated, or the whole of them com- - 
Ipn^, or to others 1 tnn not acquainted 
with, I conceive the atmosphere does 

osscss a-power to magnify the heavenly 
odies, ai»i Rot that ‘^besMBwe we 
' maginc them to be feriher from tve 
take them to be larger objects.” ' 

I have to eulogize. Sir, for Hfimi'ding 
«0 much on your time j biit this paper 
has feiv exceed^ tolapgth I-infended 
it. I am; Sir, ', 

t'oar> t^fwdtfully, 

L. lllriKAKD. 
WalxBorthf Dec. 1, 182S. 
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Queries, Nos. 7 and 10, Voi.. III. 
Page 30. 

staining wood — PBKPARJStG PRINTS 
FOR COLQDBINd. 

T^r. EniToB.—That valuable portion 
(because so practically useful) of *the 
Mechanics' Register, devotad to Queries 
aud i^ulutions, 1 am sorry to itud, is fast 
defeating' its object, by the iiisertion of 
erroneous solutions, fuiuisbed by pre- 
triiders whose vanity is gfratilieil by 
seein,*tbeinseires in print, at the risk of 
the lespectubility of tlie work, and to 
the cost *uf tiiosc who attempt to operate 
from them. 1 am led into these con. 
sideiatioiis by rending' the answers to 
Queries, No. 7, Page 30; and No. 10 
same page, byW. B. jun., none of which 
are capalile of producing the required 
eflect. It IS a matter of notoriety that, 
to these little secrets no slight value 
is attached by the several tradesmen 
and operutives who possess them ; their 
very hread being often dciiendent on 
sonic superior effect produced by the ex¬ 
clusive possession of some peculiar me¬ 
thod, and arc not to be so cheaply ob¬ 
tained in the offiliand niauncr W. Bl 
supplies. • , 

The experience of twenty years has 
tiiiig'lit nie,^to my cost, tlial little or uore- 
lianee can be placed in these published 
treasures. It Would be asking too much 
of an Editor to suppose him intimately 
versed in the details of every art, and it 
is cowardly to abuse Ins confideilce. 

Vf. B., junior, has given (I suppose 
as his own) Iiis^ictioiis to slain black 
on Wood, which I find in the “ labora¬ 
tory, or School of Art®, p. 147, published 
in 1740, at the tobVing-glasH on London 
Bridge; and feWb others from the Same 
work. How modern! Were I inclined 
to practise a deception'on you, this an-* 
tifjue Volume would enable, me to figure 
away in your work Sohitiott-Mnster- 
Gcueral for a century. It is needless to 
Add, that these lecipes are' rubbish' to a 
workinaa. I Imre not leisure td detedt 
W. R,’s sonree to prepare prints for 
eolotirinjr,” bUf' pleilge myself that if is* 
iwsAile, and^'Woe R» Him who risks A print 
OB fbe; expertmenf. The absorptibil' of 
aif acid would ham A very injurious ef« 
feet-on piany colottm, besidel hot bearing 
the eolinirs Up. I shall- be imppy, -from 
time Mr thue, to supply n few toorJliMg 
recipea, such as 1 can pfirt wifb, without 
injury to myself, and tested by pvae- 
tice. 4 

To prc|)arC tbose prinls forcolotiring 
which Are printed; on soft or ubiiized pa¬ 


per, a little sizing is merely required to 
bardeii tlicm ; this may be acconiplisbed 
by boiling a small quantity of picked 
isinglass in water, till tliC ^whole is 
nearly dissolved ; and if, when cold, it 
sets into a jelly, it is strong enoiigli ; 
this applied warm with a fiat camel Imir 
brush, will enable the print, when dry, 
to sustain cither water or oil colours; 
parchment cuttings (if clean) will do as 
well as the isinglass. 

Should tJie contents of this he avail¬ 
able for your work, I will endeavour an¬ 
other time to point out the many errors 
so prevalent in these much sought in¬ 
structions, to the secuiity of sundry 
practitioners who smile at llie impotent 
attacks of ig-noiauce and pretension. 

I aiU) Sir, 

Yours, &c. 

Gborge Solomon. 
10, Bed Lion-street^ 

CUrkenwell. 


[W'e should have been better pleased 
with the preceding communication, if 
the writer had exercised^a little more 
liberality in his estimate of the motives 
which dictated the answers upon which 
he has aui mad verted. * The vanity of 
*' seeing themselves in print” cannot, 
we should think, operate very powerfully 
on the minds of anonymous correspond¬ 
ents ; and even admitting that W, B. 
derived his intelligence from the “ La¬ 
boratory, or School of Arts,” we can 
conceive it very possible that be was in¬ 
fluenced solely by a wish to comiiiuni- 
eate information, from a source which lie 
considered unobjectionable, and which 
might not be accessible to the generality 
ot readers. We arc not acquainted with 
the work alluded to, but as Mr. S. urges 
its antiquity as a reason why its autlio. 
rity is not to be depended upon, we 
would ask him whether, among all the 
numerous processes in the arts which, 
by bis description, it must contain, there 
are bone which will bear the test of 
modern experience? As ourcorrcs[>oni|. 
ent has not favoared us with a better re¬ 
cipe for stMiring wo6d, than tlmSe trans¬ 
mitted by W. B., wc presume that this 
art U due of the iucommuoicable little* 
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secrets'* to which he has adverted. We 
vre, however, ohlig^cd, to him for the in < 
formation he has imparted, on' the sub¬ 
ject of another query, and we insert his 
letter as the harbinger of a series of an¬ 
swers of real practical utility, and to 
which no possible objection cun be made. 
—Edito*,] 


Query, No. 10, Vol. II. Page 30. 

STAINING WOOD BDACK. 

I tbink the sub-acclatc of iron pre¬ 
ferable, as a black stain fur beech, &c. 
to any of those recipes given at page 48, 
by your Correspondent, W. B. junior. 
The sub-acetate of iron, or rather the sub- 
acetate of the protoxide of iron, is made 
by digesting for two or three days, 2oz, 
of iron-filings with one pint of vinegar, 
(No. 24). A little Jbeat facilitates the 
union. 

Your well-wisher. 

Left Hand. 

5, Ecemouth Street. 


Qubby, No.^, Vol. Ill, Page 13. 

DB8TKOCTIOW OF WATER DOCKS AND 
INSECTS IN GARDENS. 

I am .no Botanist, Mr. Editor, but as- 
Mr.Bewhurst’s queries respecting Water 
Docks and Insects in his ^rden remain 
unanswered, allow me to otfer Link my 
ideas on the subject: there arc, I believe, 
three species of this troublesome weed, 
the comn^on rhuharby the water dock which 
Mr. D. Qomplaius of, and the pleasant 
acid tasting sorrel; all agreeing in^strJkT 
ing decpi>iato the earth, and being very 
tenacious of life. A lady once hiring a 
garden, lamented the number of we^s 
there were in it, and asked a gardener 
the most effectual way to get rid of them. 

Why, Ma’am” said be, “the only way 
is to dig all the ground twice a day in 
the summer, and once in the winter.”— 
Now, although' 1 would uOt recommend 
Mr. D. quite so much labour, yet I thank 
the only way for him to get rid of bis 
docks is to dig the land well; taking 
care to throw away every particle df the 
roots, for they will be sure to strike again, 
if there is the least bit of earth near tiiem; 
for my part I should think them a favour, 
able indication, for 1 never yet saw docks 
growtug on poor land, but id our best land 


we are terribly troubled with tliese nnd 
coltsfoot; aftertlie land is sown wc have 
tlio dock roots ]>ickod off and carried out 
by cart-loads, where tliey are tlirown into 
a heap at the side of the road, and grow 
together in a complete mass. 

As for the insects Mr. D. is troubled 
witk, earwigs I should consider very 
harmless,*‘and when once the cover for 
them is removed (if 1 may use the ex¬ 
pression) they will disappear ; such as the 
Stalks of doEks or any vegetable that grow.s 
with a hollow stalk. If he is troubled with 
grubs or slugs, the best remedj;! can re- 
oamaiendhim is salt strewed over his land; 
not sparingly, but in pretty good quanti- 
ties; which besides being highly beneficial 
to the land, will, I engage-to say, com¬ 
pletely destroy all these gentry. To 
convince himself of this, let Mr, D. take 
a slug and sprinkle him with salt, and lie 
will soon see that not only will the animal 
be k’Uledy butu very considerable portion 
of him will be dissohed. Perhaps it 
svould be worth the enquiry of Chemists, 
what decomposition here takes place, and 
what compound is formed, 
c Yonr'srfruly, 

^ A YdONo Farusb. 

PRESERVATION OF YEAST. 

Sib, —As there have appeared several 
communications respecting yeast, periiaps 
the following method of preserving it du¬ 
ring long voyages may not be unaccept¬ 
able to your readers.—“In making bread 
at sea, what is chiefly wanted is a sub¬ 
stitute for yeast, and whicii may be formed 
in the following manner: let a quantity 
of yeast be spread thin on boards and ex- 
posed to a moderate heat, so as to evapo¬ 
rate the humidity, and that it may dry in 
a granulated state. It must then be put 
into phials well corked and sealed. Let 
there next be a snong solution of honey 
and wort, into which throw a small portion 
of the powder of yeast, and in the 90th 
degree of Fahrenheit, a brisk fermentation 
will soon be excited, perfectly qualified 
for every purpose for which yeast is em¬ 
ployed. The bread made in this manner 
possesses every advantage of that baked 
on shore,” The aboveis extmoted from 
a valuable work in my possession. Turn- 
bull’s Naval Surgeon, page 31, article 
Diet, which perhaps, if worth insertion, 
may find b place in the Mechanics* Re¬ 
gister. 

1 am, Sirayour’s Sec. 

H. W. Dewrobst 

2 «, Princes Poad, Kennington Cross. 



THE LONDON 


MECHANICS’ REGISTER. 


3 “ 

{SUPPLSi^MmTARY mjMBRR,) 


9 

--" The charm dissolves space ; 

*' And 08 the morning steal'i upon the tilght, 

" Melting the dari^ess, so their rising senses 
" Begin to chase the ignorant fumes that mantle 
” Their clearer reason.” 
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SECOND ANNIVERSARY OF THE ESTABLISHMENT 
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Tiik Sroono Annivt-Iisahv of ahould tliink of applying; elsewhere for 
<hi* EsUblishiuent of tins excellent a Chairman. The worthy l^it sitlent, 
fnslitulion, was oelt^bratod by its nu- however, voluntarily reliui[uished lus 
ineroDS Moinl>erb, and their distin- indisputablt* right to this honourable 
giiisiied Patrons, at the Crown and distinction,and, consultingonly tlieob- 
Anebor Tavern, in the Strand, on jeuj: nearest his heart, the prosperity of 
Friday, die 2d instant, a day which the Institution, he communicated to 
will be long reaiembered, with feeliiigs His Rojful Highness the Duke vf 
of hotot exultation, by every advocate Sussex, an intimation lhat his presenei* 
tor the dissemination of scientific as Chairman, would stamp additional 
knowledge amongst the operative arti- ^ importance on the Anniversary Dinner, 
sans of the United Kingdom. Such and essentially promote the best mter- 
was file intense indirest c.xcited upon §siB of the society. The promptitude 
this interesting occasion, that though with which the Illustrious Duke com- 
upwards of 600 persons partook of the plied with this request, is highly ho- 
Auniveraary Dipner, many others, who nourable to his chaniefer, and atTords 
were too late in their applications fo^ anotlier example of His Royal High- 
ticfcets, were necessarily dissappointed. ncss’s anxiety for the welfaie of me- 
AccOrding -to the original arrange- chanics' Institutions. ,'£he Royal 
ment, it was mtended that the'Chair ]>uke attended on the meant City festi- 
should betaken by file enlightenedaod val, on Lord Mayor's Day, and seeing 
indefatigable President of the Instilu- Dr. Birxbecjk among the distinguiah- 
tiopji^Dr. Blbicbeck’* for itwp impos- ed visitors upon lhat ofccasion, head- 
sible that fiie Stewards dr the ComtnH- vanced towards him, after handing in 
tee of M'^agurs, who duly appreciate the Lady Mayoress, and, alluding to 
the ob%4mu» wli ch file Members of tlio invitation he had received, i aid,— 
the Institution, and mahkind at latge, “ Voctoe, 1 s/wll cvrtatnh/ presnU'." 
are under to the worthy President, Tliis kind and condescending decldra t 
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tioa was soon communicated to the 
Committee and the Stewards, and suit¬ 
able arrangements' were made for the 
reception of tire Royal Visitor at tlie 
Anniversary Dinner. 

His Royal Highness arrived at the'ta- 
vem at exactly haK-past five o’clock, 
and was ushered into an ante-room, 
where he remained for some time lu fa¬ 
miliar conversation with Dr, Birkbeck, 
Mr. Broiigliam, and several other gentle¬ 
men. 

The dinner beirig placed on the ta- 
l^le. His Royal Highness entered the 
great room of the tavern, accompanied 
by Dr. Birkbeck, Mr. Brougham, the 
Hon. James Abercrombie, Mr. Denman, 
the Common Serieant, John Smith, Esq. 
M. P., Mr. Aldennan Wood, Dr. Gif- 
chris, Robert M'William, Esq.,’ Mr. 
Pettitgrew, His Royal Highness’s sur- 
gt'On, W. Tooke, Esq., Honorary Soli¬ 
citor totlie Institutiorf, Colonel Torrens, 
Mr. Pollock, Mr. Frend, and other dis¬ 
tinguished promoters of intellectual im- 
provemtmt. The entrance of H is Royal 
Highness was-^ hailed with enthusiastic 
plaudits by the numerous company, and 
the interest of the scene was heightened 
by the national /une of “ God save the 
King," played by an excellent band sta¬ 
tioned in the gallery. 

His Royal Highness having taken the 
chair, with Dr. Birkbeck on his right, 
and Mr. Brougliam on his left, the com¬ 
pany partpok of a very excellent qpd 
substantial dinner, and the accommoda¬ 
tions afforded by the wmrthy host, Mr. 
Ottey, appeared to give very general sa- 
tisfoction. 

As soon as Ihe cloth was removed^ the 
Royal Chaiuman observed, that the first 
toast at all great Meetings like the pre¬ 
sent, was that of loyalty to the King? 
and in obeying that custom, ha proposed 
“ The health of His Majesty, as the Pa¬ 
tron of the Arts and Sciences”. 

This toast was drunk with three times 
three, and with loud and continued aji* 
lause. 

At this period, many persons who had 
been unable to jM-oenre seats in the great 
room during the dinner, now entered, and 
pressed towards upper,end, anxious 

to obtain even standing room near the 
principal table, at which the Royal 
Chairman, Mr. Brougham, and the other 
leading Speakers, were placed. 

, TheCBAllCMAN said, that«sthere were 
a great many gentlemen preset)i, whp 


could uut obtain sitting room, he hoped 
those who had obtained seats would re- 
louiu seated, and have the urbanity to 
allow their less fortunate fellow subscrib¬ 
ers as much standing room as possible. 

The Anthem of “ God save the King” 
was then suhg, by Mr. Piizwillintn, the 
whole comuaay rising from their scats, 
and joining in the chorus, in which they 
were accompanied by the band. 

The Royal Family” was the next 
toast, which was drunk with thc„, usual 
honours, and with great applause. 

Mr. BaotrouAM then p,-escated him¬ 
self ft) the Meeting, and was greeted 
with the most marked applause. Silenre 
having been obtaiued, the learned Gen¬ 
tleman proceeded to state, tliat upon him 
had devolved the pleasing task of pro¬ 
posing a toast, which could not, accord¬ 
ing to etiquette, be put from the ('hair. 
They would at once perceive that he 
meant theHealth of the illnstrinns Prince 
who did this liistitiitinn the high honour, 
and, if he might take leave to say so, 
himself the honour also, of piesifluig at 
t^iat extraordlnaryMeeting [ hiiiil cheers.'] 
To name the Duke *<)f Sussex, was to 
praise him j the presence bf His Itoynl 
Highness, however, restrained him fiinii 
indulging on a to[»ic which was so frnit- 
ftii in panegyric. Bnt, he ivoiiUi ask, 
where was to be found the good work of 
which he was not the sincere friend ? 
where the enlightened ]Minciple ofwhicli 
he was not the r.c.duus and strenuous 
advocate > Tliey might follow him 
throiighmit the whole oj his public life, 
and, Ml every part of it, they would find 
him the firm, the uudevialifig friend of 
every thing that bad for its object the 
benefit of the people [cheers]. Tliat he 
was the friend of the people, he had ul- 
, jrcody proved j and if any further illus¬ 
tration of that fact wpr<‘ necessary, they 
had it in the knowkedge that lie hild ever 
been the uniform, the enlightened, the 
zeaioii.s supporter of that which tended 
to advance their best interests—he meant 
their moral and intellectual improve- 
,ment [applause]. He bad already said, 
that the presence of the Royal Hake 
prevtmtffl him from saying what he felt 
due t» bis chaiacter and great public 
services } but, in truth, he felt that more 
words were needless, and that, if be went' 
on, he 'should only be detaiiiing«>thein 
from paying that tribute of respect and 
gratitude to His Royal Highness to 
which ho was so ifully entitled [ap¬ 
plause.] The Teamed Gentleman con* 
eluded by proposing—“ The Health of 
His Royal Highness the Duke of Sussex, . 
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with three tiuies throe.” It was drunk 
with loud applause. 

The Chairman rose, and was ag^in 
greeted with cheering and clapping of 
haiifJe. After the very kind and hand* 
some manner in which hU learned a&d 
valued friend bad proposed iiis he^tfa. 
and the warmth apd feeling wfth which 
the meeting bad received the toast, he 
felt that he must beallowed not merely 
to return thanks, but also to Sjrpress the 
very d^fep and sincere Interest which be 
lelt for the welfare of an Institution, so 
important, so prosperous, and in fagour 
of which he pledged himself, hand 
and heart, to make every exertion f loud 
applause]. .Indeed, if soch had not 
been his feeling, they would not have 
found him present upon that occasion; 
for he considered the presence of every 
man in that room as a test of his senti' 
merits in favour of the objects of the 
luslitution, and a pledge to support 
those objects to the best of his power. 
The success of the experiment had been 
beyond all expectation, and every man 
who was anxious [or the diffusion of 
general edufiition, must feel a piopor-* 
tionate interest in the success of this* 
Iiistitulinn. It may be considered an 
additional establishment to their general 
Schools of Education. Hitherto, they 
had piovidcd establishments for the 
education of children, but here was 
a provision for those who had been de¬ 
prived of the means of education in 
their youth, and it was furnished, in 
the veiy best mUhner that it could be 
furnished,—by the parties themselves 
(applause]. It had been often stated 
to the Members, that a great advantage 
which they possessed, and *he posses¬ 
sion of which they ought strictly to 
guard, was, that they provided their • 
own Institutipn, and^lhey had the 'ma¬ 
nagement and guidance of it in their 
own hande [hear, hear!] They might 
allow, and did right to listen to, the 
advice and opinions of persons of more 
knowledge and experience than them¬ 
selves; but when they came to adopt* 
plans and form laws for tlieir guidance, 
they were to act upon their own judg¬ 
ments, weighing, of course, the value 
of tht: advice and opinions they had 
received; Another great beneftt arising 
to thc.m’etBbers from this, was, tliatdt 
gave tlmm a double interest in the In¬ 
stitution,' and inswred them wilb a 
degree of.hoaourabte pride, at witness¬ 
ing the success of their exeffions {ap¬ 
plause], As a friend then, as oni who 
fell a deep intemt in the success of the 


Institution, he begged to caution the 
Members upon’oue or two points,mainIy 
affecting the interests of'the establish¬ 
ment, First, he cautioned them against 
allowing their proceediugs to ftfiproach 
to any thing of a political tendency; 
and, secondly, not to allow any refi- 
frious distinctions or discussions jo the 
Institution [loud applause]. He cau¬ 
tioned them to keep these two great 
principles in mind, and to act continu- 
ally upon them. They bad a body of 
laws for their guidance ; those laws he 
advised them to adhere to; and if any 
alteration should be proposed as ad¬ 
visable, be cautioned them to take time 
and consider well what they were 
about before they decided- Again, he 
wished to caution tlient against luiteoidg 
to the suggestions of any false friends, 
and allowing their Institution to be 
turned ioto a debating society [hear, 
hear, hear !]; for they might take his 
word for it, if aiijv etitpHy or jealousy 
existed against them, it would not be 
openly shewn, but would work its way 
by secret and underhand means, and 
that any thing like debating upon poli¬ 
tical or theological subjects would be 
at once seized hold of for their destruc¬ 
tion* as a body [hear, bearl]. He 
warned them again, to*take care and 
avoid the counsels of false friends, to 
stick to their laws,^and he had no doubt 
bat they would go ou with increasing 
prosperity. There was not any man, 
entertaiuiug the feelings of an English¬ 
man, who must not feel proud to pre- 
8 ei"fe this extension of useful know¬ 
ledge and information, who must not 
rejoice to find that it would render their 
Sovereign the King of a free and intel¬ 
lectual people, instead of being what 
'they«aw in other countries—a ruler 
over slaves and mere machiuery. He 
vvisbed not to be misunderstood. No. 
man had a greater respect for machinery, 
and the inventors of it, than he bad. 
It was Useful, as it produced economy 
of time and labour amongst the indtw- 
trious classes. But here, too, -there 
was -an economy of intellect,' (if he 
might so express himself,) as well as 
time; for, by this -lastitotionr' each 
man was enabled i0'-commune with 
his fellow member,'and giv^ and re¬ 
ceive that mutusd information-Rud in¬ 
telligence which was required. He 
had laid thuiS^ much, because he was 
anxious to,shew ^himself a real friend 
of tills Institution, Allied as he was 
to the Sovereign of an intellectual pe»o. , 
pie, he felt both pride and pleasure in 
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contributing to the advan<K?ment of the mcnt to tin* worthy Doctor. As soon 
objects of that Meeting, and be felt the n|)p1aiise had,insoim<nieasurc,siib- 
convinced that th'eir proceedings would sided, 

operate 3S'a stimulus to the tipper classes ])b. BiuKbecK rose, and addiessed tli« 

of stjciety, and induce them to improve' crowded asseiiiWy,to the foflowing eftVet. 
their minds and understandings in pro* -‘‘The day on w'bich we Ust met in 
portion [applausej.,. .There were, alrea- this place,^was distinguished, and wHT 
dy esfabU§bed in' the kingd4>m, from loii^ be memorable, on account of the 
eighty-five to ninety such institutions, ceremony of laying the first stone of 
and be ^had no doubt that they would our commodious theatre *, the day on 
increase rapidly, and thereby form a which we^re now assembled, is distin- 
new link between the upper and the gnisbed, and will long be reincjNbcrod, 
working classes of society. That Ood on account of the presence of one of 
mi^l prosper their undertakings was the nrost enlightened and benevolent of 
his most sincere wish and.prayer, and, pridees; whose presence, und whose 


so fkr as it was in his power to assist 
them, he begged to assure them, that 
they might depend upon bis exertions, 
ht might, perhaps, he a bit of a bull, 
but he would, in conclusion, call upon 
them to drink their own healths. His 
Iloyal Highness then proposed “Success 
and Prosperity to theT.otidon Mechanics’ 
Institution,” witli^ three times three 
[applause].—Air, ‘"‘Heartsof Oak.” 

Thc'DoKE OP Sussex (hen observed, 
that be now rose to> propose tlie. health 
of li gentleman whose name imist he 
dear not only to every man in that room, 
but the country »t large. A gentleman 
who had the honour and the prvlc of 
heiiig the fouri^ler of Mechahies'' Institu¬ 
tions in this country [hear, hear!] It 
was iinpossihie for him to name his 
esteemed friend Dr. Hirkbeck, without 
at once exciting feelings of respect and 
admiral ion (ut the ’iiitelleel which could 
form the idea, and the zeal and ability 
which could carry into cfiV-ct thc,«psta- 
blishment of such Institutions, [np- 
plaiite]. His worthy friend lind now the 
addiitonal pride and gratification of see- 
ing his labours crowned with complete 
success ^cheers.] It happened to feiy 
int*!! to have had the fortune to hit upon 
mi idea so ndvantageous to the public, 
and 'many, very many of hers, had they 
hit upon it, would have allowed Ihe op¬ 
portunity loslip them •, but Dr. Biikbeck 
had {dike the honour and the good fot- 
tune to hit npon the idea, and to see 
carried into full and cbmplete effept.— 
The feelings attending that siicCes# must 
afford a higher satisfaction to the ihijivi- 
dual than any pbservatious' that might 
come from the Cliui'r, and ijvCn than ihe 
applause of that room. He had t<» pro¬ 
pose the health ofthe First Pdundj*r of any 
Mechnnu's’ Institution, Dr. Birkbeck. 
This toast was received with reiterated 
and enthusiastic cht'er.s hy the Company, 
who appeared to vie with caeh' other in 
their expressions of respect nod uthich- 


patronage, 1 am persuaded, wmII greatly 
accelerate the progress of the London 
Mechanics'’ Institutimi. 

“The intervening period has been 
marked, as far as regatds the intellec. 
tual amelioratimi of the aifizan, by 
events alike gratifying and astonishing. 
And he who lias How the happiness of 
standing before you, will easily beetr- 
dited wlieu he declares, that on casting 
bis eye over the recent and the distant 
jiast, comparingthefir.sttlionght, winch, 

, In the midst of obscurity, suggested the 
mental cultivation of fhc»opeiative m<‘- 
clianic, with the extensive diffusion of 
the plan to which it bus gi\cn rise; 
comparing, likewise, the solitaiy etioit 
of which it once consisted, with the 
union of rank, of talent, and of opt - 
rative power, by which rt is now at¬ 
tended, feelings of gratitude and de¬ 
light arc awakened, winch nolaiiguago 
that 1 can cominnD^, can at all ade 
quately describe. 

“ The progrf'ss of these Institutions, 
althdugli wonderfully great, has nol. 
however, been without iuterniption oi 
opposition., , At the same time it has 
happened, most fortunately, that they 
havebeen attacked by fhoae who.sc praise 
would have heoip the most severe cen¬ 
sure, and whose censure was the highest 
praise, that they could bestow [ap- 
plj^nse]. From the. wise and .the good in 
every direction, \vc bhve received 
the warmest commoiidatiou: and as an 
instance in proofof this assertion, 1 have- 
the' pleasure of stating the opinion 
of the greatest Mathematician and Plii- 
Iqsopher.pf, the age, the, celebrated 
■ Dela PlcU;e> In speaking thus 

of this great man,. I ^ippeal .w,^th coii- 
lideupe for.the,,pupporl of my opinion, 
to my distinguiahed. friend Mr. Broug¬ 
ham, himself a profound mathematician, 
and a very, sounid philotopher. His 
praise of thesfe Institutions ought never 
to he forgotten; mid in order that it 



LONDON mechanics’ INSTITUTION. 


117 


liva> be brouglil accurately befofc the 
liublio, I have prepared several copies 
xif the extract from a letter recently 
received, which I beg the Gentleiaen 
of the Press atten^pg UfOQ this occa- 
sion.'lo accept and ipsert entire. I’hjs 
distinguished individual beprs teatimo* 
ny to the capability ied tbose'ifbr wlioni 
these Ibstitutions are designs, to ac. 
ipiire scientitie knowledge j and also* 
that wben it falls into such hands or 
lieads, scientific skill is in thi most di¬ 
rect rbad to be usefully applied. 

{ //ear, heg,r.) 

" The following are his words 

* I am much battered, Sir, by having 
this opportunity of testifying to you, 
the high esteem which I entertain for 
you, on account of the honourable 
zeal with which you disseminate 
knowledge amongst the most numer¬ 
ous class of society, and that class 
which can make at once, the most use¬ 
ful applications of it.’ {^Hear, and 
ai>i>laose.] 

To find an authority so elevated, 
declaring that Science is in its proper 
place in these 'Institutions, must, fot* 
over, put to fi^ht Ae insiguificant ob-' 
Jeclionsof a few pitiful suiuUsts, w'ho,< 
having acquired a Utile knowledge, 
maintain that it is something unap¬ 
proachable by the working classes, and 
useless when obtained. With regard 
to the propriety and the justice of onr 
j)rojccis for dilfusing knowledge, we 
have the high authority of a noble 
Loid, bolding a very elevated situatio'n 
in his Ma|eBly*sGovernment, the Earl 
lAverpoalt — That noble Lord has 
fcaid, in a speech which does him great 
honour. — ‘ We live in a time when 
great ef{(>rts arc making towards, the 
general education of all classes, and all 
descriptions of men; and God forbid, 
that any one should suppose that there 
is any branch' of edii^ation whatever, 
from the ucquisitinn of which anycl^s 
should be excluded, and from the 
knowledge of w-hich some benefit may 
not he acquired. 

“ These are, indeed, pow’erful adniisr 
sionsin oar favour, and I cannot avoid 
exulting io the strength which titey 
afford. 

*<It s filto most gratifying to contem- 
plate the ieOl and ability w'tm which the 
oiM-ratitfeshave avalted monsOlves of the 
advaotaj^es provided by this andntlieir In- 
sli'tutions.' By,this extensive adoption, 
I consider our sueces# to be placed he- 
yond all douht, unless we make sdnie 


fibcstcp. On this bead we-hare recei¬ 
ved several valuable, cautious from our 
illustrious Chnirmun, who lias also per¬ 
ceived, that nothing but some error in tyir 
procedure ciui prevent the attainment of 
great and, triumphant success. ' As to the 
valueof science, and of those |iistitiil)ous 
in promoting its extension, ypnr presence 
to-dny, and your attendance u,t the lec¬ 
tures of the Institution, so completely 
evince it, that nothing further need he 
said. Uf the value of knowledge iu im¬ 
proving the social, moral,.and political 
relations of man, nothingnecd, at tliisdny, 
be offered in proof: I will only declare, 
with the eloquent Sisinondi, *thatDi.in 
roust be enlightened in order to disfiti- 
gutsh good from evil; he must be vir. 
tuoiiH in order to prefer the former; he 
roust be free io order to make his choice 
c'flectual’ (applauseJ. I cannot enu- 
cludc without offering my best thanks for 
the very cordial mamior in whicli my 
name has been received by this large as¬ 
sembly ; and wishing tiiut you may long 
in health, prosperity, aud hpppiuess, en¬ 
joy the advantages of the Loudon Me¬ 
chanics’ Institution,” 

Du. Birsr£C(C concluded his elo. 
quent aud impressive address amidst 
loud jind long continued acelaniiitioiis. 

The ftoYAL Chairman said, he hod 
next to propose the health of the dis- 
tiiiguiabed individual who sat uenr him, 
and he did so w’ith very great pleasure,— 
If that Gentleman were not prcsrul, he 
might venture to describe the different 
eliarncters in which he had iippoared 
befoire the Public; but iu nothing iiad he 
appeared more eminent or zealous than 
In his persevering efforts to promote uni¬ 
versal education. It was hardly requi¬ 
site for him to uaine the individual; be- 
cuiisc, when universal education was 
’ tnentimicd, nil knew that he meant Mr. 
Brougham. He gave—“jTlic Health of 
Iliyjry Brougham, Esq., the enlighfened 
and consistent advocate of universal 
education.” — It was honoared with 
loud applause. 

Mr. Brocguam rose to return thanks, 
•and was greeted by the meeting in tb* 
wormest manner. The mecliiiig, he said, 
would hardly requiie him to express his 
feeflngs at the kindness vvUb wlilcb they 
had, upon that as well ..Os ppon former 
occasions, done him the b^noar ip reeciva 
him. . But lie hoped would allow 
him to trespass,upon thW.atteniion for a 
few minulcn, while Koexpressed the pride 
iiiid ploiMii'i'c be felt at wituessing the 
gu'ut progress tljat education was imw 
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making in the country. The Learned 
Gentleman aaid it was not his intention 
to enter into minute cletaiia, but if fact, 
iilustratire of the inerense and prosperity 
of this institution were wanting^ they had 
onl} tolodt to the increase or Meitibera 
since last yeafj tlfc number amounting 
now to and to’oompare the pre¬ 

sent meeting w^itb the'bnit Anniversary ^ 
on that oeieaeion^ some^wo liundred per¬ 
sons were assembled ; whereas, nowtliere 
were present nboTefiOO; and he believed, 
that if *he room could have been made to 
contain two hnadred more, they would 
have attended [cheers]. This spoke 
volumes} but there was nnother circnin- 
stance wbicb'added still an additional 
volume in proof of the prosperity of sucii 
establishments. He told them lost year 
that great institutions did not so furoibly 
indicate the uaiversal eagerness for the 
acquisition of knowledge, as those upon 
a minor B<«]e, and established in small 
districts. He had now to state, that in a 
country place, so small ns to afford no 
more than thirty subscribers, there had 
not long since Imen established n Library 
and Mechanics* Instilntion. This was 
enough to shew that the system was 
gaining groudd, and mnst^ in a very short 
time, spread itself all'over the face of the 
country [cheers]. That the systenf was 
prosperous in Icmdoii, and was diffusing 
Knowledge and infomiatioR most rapidly, 
was beyond all question ^ and hegriered 
to think that there should he found to 
exist in any quarter, the slightest feel¬ 
ing of jealousy or alarm as to its con¬ 
sequences. Bat he would, for the ptesent, 
pass this and all other matters of cotitro- 
versy, expressing only a wish that the 
opponents of the system would speak and 
write their objections openly aiid folly-— 
for then, and then only, conld they he 
openly and fully met [applause]. Let. 
the friends of Mechanics’ Instiluttons 
liear-all Hie objections of their opponents 
with candour, with coolness, with respect; 
end if it ivas eshewn that the»! was any 
error tn. their-’syatein, titey would gladly 
correct it. That the syotem ilsell was 
wrong thore could be no.fear, lor what^ 
man, with the cofnmnnest understanding, 
could imagiii^ it bettertoke4q>iiiB ifeliow- 
creatures in'ignorance, wad resetnbifbg, 
as it were, the hcastp iff the fiedd^thiul>to 
give them that edmmtitm wbieh, would at 
once teach them their value iia BoOiety, 
and instruct Ihem in their duty to their 
Maker? [applause] If any Member of 
the lustilutioii shouidvHcei, either in pub¬ 
lic or ill private, an cppoaeitt'to ibis 


system, be should listen to him with 
patience and good humoar, for surely be 
might well nft'ord to he good hniiioured, 
who felt convinced that he was in the 
rights Before be ooncludcd, he begged 
leave to add Ms bumble advice tq' the 
wise and wbolesopin counsel which bad 
been given tli«m by tlieir Illustrious 
Cbairmawk Let ^em, above all things, 
avoid the dangerous topics of political or 
theological discussion [Hear, hear! ]. 
These wermsubjects upon'which all men, 
the very best of men, differed. ."Every 
man had a right to an opinion—nay, it 
was ^his duty to have an opinion upon 
both' subjects; but he had no right to 
obtrude those opinions upon bis fellow 
members in that Society. ^ He differed 
from many of his Friends‘upon various 
subjects, but yet he co-operated with 
them in the support and advancement,of 
different Societies, the principles of which 
they were alike agreed upon. The Hon. 
and Learned Geutleman, after a few fur¬ 
ther observations, concluded by wishing 
increase-d prosperity to the Londou Me¬ 
chanics’ Instilutiou [loud applause], 
o Ills Kovai. HicuKEser then addressed 
(the Meeting, and s&id the Mechanics’ 
institution had debts of gfhtitiide, which 
he was pursuaded the Members would 
never wish to forget; he was satisfied 
they would feel great pleasure in testify¬ 
ing the high esteem they entertained of 
their muniticient friend Sir Francis Bur- 
dett, who was deprived of the pleasure 
of attending their Meeting by a fit of the 

f ont. He then gave the health of Sir 
rancis Burdetl, wbic^ was drank witir 
immense applause. 

Hib Royal Higukesb next gave the 
healtli of his excellent friend, and the 
friend of the people, tiic Hon.. James 
Abercrombie,and the progressof popular 
Education in Scotland, which was drank 
with warm applause. 

Mr. AnxKCBo^jiiB said, the kindness 
with which his health has been proposed 
and received, would, unihsr any circum¬ 
stances; have excited his grititude ; but 
coming from a Society,, formed for the 
highly useful aad honourable purpose of 
promoting the .edneation of the people; 
be felt it a distinction of which be might 
be jusriy proud. The most hoaourahio 
dlAtinction of 'this •enHgKtoaed age was 
the urmnotion: of educatipn. Some, in¬ 
deed, said we should coniine our euertions 
to the formationfhf ehsmentary schools; 
and only teach reading and writing ; but 
readitt|r was oply Asefnl as the, means of 
acquiring further kB 0 w)« 4 ge.. li.wns 
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also alleged, timt educiition %voald ^xcile 
false hopes in those who possessed it;— 
but nothing could be more fallacious, for 
ignorance and prejudice were the parents 
of all. false conclusions, wMle knowledge 
was the best safeguard against error, ahd 
most likely to lead, to just oonclusions, 
and to produce contentment sand hap¬ 
piness. He was onufidcnt the best hopt'S 
of the friends of luinuin improvement 
would never be disappointed^ while lo- 
stitntiofts for the dissemination of know¬ 
ledge were conducted with the wisdom 
whioh had qtarked alt the proceedings of 
the London Mechanics’ Institution. The 
people of this country were renowned 
tbronghout the world for their industry 
and their courage ; he hoped they would 
he still more highly renowned for their 
knoniedge nud their virtue. [Great 
applause.] 

Hjs RoyalHighness said the next toast 
he had to propose was his honourable and 
excellent Friend, who was known at this 
side of Teinple-fiar by the name of Mr, 
Denman, and on the other side by the 
title of the Common iSerjeant. (A laugh.^ 
But l»y whatever ndme or title he was* 
known, he hacTalways the happiness of| 
his fellow men at heart, and was the in¬ 
trepid defender of innocence, and the 
advocate of every thing' that tended to 
promote the inipmvrinont of mankind.— 
The toast was drunk with great applmi'kC. 

Mr. Dbhmam begged to return his best 
thanks, in his double capue.ity, for the 
honour done him, aud hoped he should 
always eiideavniisito deserve the favour¬ 
able opinion of the friends of general 
ediieution. He had lieenoiily an observer 
of their proceedings, hut he had w itnessed 
their progross with delight. The Itisti. 
tutioii, as had been already intimated by 
its enlightened President, was scarcely 
less fortunate in its cuemtes than in its 
friends.—>[.Applause]. *11$ enemies could 
only argue from its abuse against its use, 
but they might as well say darkness was 
better than light, because, on some oc¬ 
casions itmight prevent the commissionof 
8 crime. They said crime was prodneed 
by knowledge, hut nothing could bemore 
false. It came within fais professional 
experience, to know that one of the most 
cunning forgeries that ever came under 
his obserratioa, was committed by o per. 
son who was so grossly ignorant, that he 
could neither read .nor'writO, and'who 
had yet found means to convert a one 
guinea note into a fen guinea, note.— 
Guilt WHS engendered by ignorance, and 
would always find means for the produc. 
tion of evil. The difl'usion of knowledge 


must lead to good government and the 
estnbli<,hmeutof peace and security. Goml 
goveniineut could neycr be secured but by 
political liberty, and political liberty 
could never be niaintained but by an 
educated , people.—[Applanse.], It was 
the object of his warmest hopes that in 
every town and village in the kingdom, 
educatiou and peace an<l freedom might 
be found imited, in this and every oilier 
age.-—[Inimense Applause.) 

The ViCE-PttJB&inBKTS of the London 
Mechanics’ Institution was the nexttoaat, 
which was drunk with due honours. 

Dr. Gilchrist returned thanks in a 
humourous speerh, iu the course of which 
he observed that Mechanics’ Institutions 
weie spreading all over the country, aud 
would amalgamate all classes of society, 
giving pith to the highest, and [loli-sh to 
the lowest.—[Applause.) Some silly 
people might think that his Royal High¬ 
ness should not have come amongst the 
Members, but such people should know 
that they were all members of his own 
family. “Is not the King” continued 
Doctor Gilchrist, “the father o( his 
people ? and is not our Illustrious Chair- 
niau the King’s BrotAer? ll/bn, of course, 
he is our Urtclt^f and certainly we, can 
nevtA have a more affi'ctioimte relation.” 
[Loud laughter, iu whipb IIis Royal 
Highness very cordially joined.) It was 
by mingling with the people, that princes 
obtained a correct knowledge of inaii- 
kind; Petev the Great worked amongst 
mechanics, and he civilized his country ; 
Alfred the Great associated with the 
peo|Ile,and became the greateslSovereign 
that ever England had, excepting, of 
course, his present Majesty. [Applause 
and hiughter ) 

The AnoiToRs of the Institution wa« 

, Abe nivvt toast, which was drunk with the 
usual marks of respect. 

Mr. John Smith returned thanks — 
HI felt great satisfaction, as^ did his 
, colleagues, in lending their assistance to 
the lustitation. He regarded Mechanics’ 
Institntiuns with the bcithi^e, as he con- 
I aidered the miseries of mankind the effect 
of ignoranee. He was satisfied the day 
was appraaching when Di'. Birkbeck and 
Mrf Brougham would her bailed as much 
greater benefactors of mankind than tliose 
who bad gai&cd glory by Atetruction and 
bloodshed. ' 

Mr. To ORE, the HoBoiHiy Solicitor of 
the Institution, wa.s the next toaat.—Mr. 
Tooke in a neat speeobji acknowledged 
the honour conferred upon him. 

His Royai. Highness, after baud 
Boiiiely eulogizing the Committer of 
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Managers, proposed theh healths, 
'Which was drunk with great applause. 

Mr. FftENiJ reterhed thanks on be¬ 
half of bis colleaguesapd himself, and, 
in the course of an ejncelleirt speech, 
traced the progress of nsefuT know¬ 
ledge froni the esfahfishtiiaitflf Sundaj 
Schools, and X|lti|ea|tefian Schools, both 
of which were violently ppposed at 
first, though the latter were subse¬ 
quently pairOniEed by their Opponents, 
under’ the name of Bell’ey or National 
Schools. Mechanics’ Institutions form¬ 
ed the nCxt step in the progress of 
education, and he was happy to add, 
tliat a further advance was likely to be 
made, in a short time, by the establish¬ 
ment of a London University. 

His Royal Highness next gave,- '♦ Al¬ 
derman Wood, and prosperity to the 
City of Lmidton; and may she ever 
encourage Science,Freedom, and Com¬ 
merce ” 

Alderman Wooo, in rctiirnibg thanks, 
said, nothing could be dearer to his 
heart than the prosperity of the jieople, 
which would be best promoted by their 
improvemeijt in knowledge. 

It being now half-past nine o’clock. 

The Duke or Sussex said, the great 
heat of the room made it necessaiy for 
him to retire^ be (iiougbt it was a 
pretty good test of an improved con¬ 
stitution, that he bad been able to stand 
the beat so long; be would now leave 
them, but his heart and his bcM wishes 
for their prosperity would remain with 
them, and if ever bis services could 
promote their objects, which, wcrii oil 
good, it would make him happy .—This 
was followed by immense applause. 

His Royal Highness then retired with 
Mr. Brougham, and some Other Gentle¬ 
men, when the Cliair was taken by Ur; ■ 
Birkl^k, who proposed tbe health of 
BaroU Ikupitii . who bad established 
Mechanics’ 'Lecturi* In France, TTie* 
toast was drunk with -universal ap- 


Thls toast was received with unanf- 
mouB approbation, and at 10 o’clock 
Mr. Bieklieck', with the remainder of 
the distiugimbed Visitors, withdrew 
amidst'the liccinmnticxns of the'cora- 
p4ny. 

.. _ .-v.,,.. . , -1. - ■ -t. ' - 

EIGHTtf^OARTEftLY OEJSEltAE MKET- 
ING OP THE OF THE 

IXINOOVf MECHANJOS* INSTITI>- 
TION. 




Mr. Mimosttn then addre^ed a few 
ubservatipns th ebe' MeetinY^ on the* 
establishihent 'of ‘■Metbames’ Institu¬ 
tions under thesanetibn of the Preheh 
Government, and ubierved ihat B^n 
Dupiu bad pa)da |dnstboma^ to'Gikg- 
land, by aa}(in|!' llhat theijr' fniEitetions 
were copied from the Englikb. . ’’ 

Dr, Buikbeck prbpbsea^'Tbe Press” 
as the last toast of tbe Evening, and 
remarked that all the rekpifctaW part 
of 1 lie Press had unlfoimily supported 
Mcebaoics' Institutions, 


"fhe Eighth Quarterly General Meet¬ 
ing of the Society was held, at the 
Theatre of the Institution,, on Wedne.s- 
day evening last, and- was rramerously 
attended by the Members. 

Tlie.iicw Dial,which DB.BiRKBFf;K 
recently informed the Members would 
shortly lie placed, in the theatre, had 
been previously fixed in the front of the 
gallery, and, punctually, at 8 o’clock, 
Dtv. Giechhist and Mr. M‘Wili.iam, 
'accompanied by the Committee, enter- 
•ed the Lecture-re^m, ^nd wae wel- 
* Corned hy the cordial grectmgs of tlie 
members. . 

Dr«Giix':jhei8t, on taking the chair, 
expressed his regret tiiat, in consequence 
of the absence of Dr. Biokbeci^ wlao 
was prevented, by indisposition, from 
attending, he had been called upon to 
officiate in his stead. He requested that 
every Member, w’ho‘^ishiad to deliver 
his sentiments, might be Iieant with pa¬ 
tience and attention, and stated that the 
Secretary would, in the first place, read 
. the Minutes of last Quarterly General 
Meeting, which would then put for 
, confimwtion. 

The Minutes ^Iteire accordingly read, 

, and confirmed unanimously, afterwhich 
Mr. Christie, the Secretary, read to the 
meeting’ tlie following comprehensive 
and satisfactory Report of the Proceed¬ 
ings of the idomnuttoe during the last 
Quarter:— 

ErantH’ quabtEbly BEPfiftT of 
THE COlijtafiTtEB OF MANAGERS 
OF THE XjONBON MECHANICS’ 
ifisTtTWTIolif'. ; 

Whilst preparing to submit to' you an 
account of their proceedings during the 
last wrtfi mouths, your Committne liavst 
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iMWii ted to take a retrospective view of 
llie Institution (luriiifj; the two -years 
which have elapsed einee its foreiutioii; 
amijM'ith feelings of peci^ftr satisfaction, 
hafe witnessed its exi^Aordinary pro¬ 
gress, * 

The rapidity with' whieliethe L«ndt»n 
MechAnies' InstitntWi has dtCained, its 
present importance, magpjttjde, and mii- 
tnjity, is anpamlicled in the progress of 
Literary and Scientific Estdhiishments j 
and fhe numerous Institutions Or Socie¬ 
ties which have, in difi'erenl parts of the 
»;oiiiilry* followed this cxiiiiiple, |ipwer. 
fuHy proolaini the necessity and obvious 
utility of such Institutions. 

Of the i^dvnntagRS arising from this 
method of promwigiiling iisefni inforina. 
lion, atid furnishing, at the same time, 
lationut and interesting occupation, none 
are better Qualified to form an opinion 
thiiu yourselves. 

AlthoUgli many of you have formed a 
part of, and others aie already welt nc- 
i|uitiiited with, the proceedings at the 
lecent ceiebratton of tho Skconp Aitni- 
VEusARV whioli took place at the Crown 
and Anchor l^^avcrti, yet yoiir ComraittOh 
may he allowed this opportunity of teil. 
lifying their gratitude to ffis Ro^al 
Ifii^hiiess the Duke qf Sussex, and 
other gentleman of rank, learning,talent, 
and influence, who lionniired us with 
their presence and patronage on that in- 
terotiiig occasion. 

This circuiustiiiiee, together with the 
great number of Members who attended, 
Sind participnteskin the festival, is a most 
eonv incing proof how far the Institutiun. 
hits aLreudy advanced in public estidia- 
tion. 

Before detuiling to you their financial 
transactions during the past Quarter, 
yotir Committee have ranch pleasure »»• 
Milting that they have beCn able to ap- 
ti4'c|iriute' a bonsidci^blc portion pf the 
funds to the fitting up of an exo^lcnt 
Laboratiiry, ^nd thus eiihirgiag material- 
ly the utUity and resources of, Ijra Insti¬ 
tution. , , 

' ' • 

Oeneral Cask -fddoHnt. 

" ' It 

£. i. d. 

Balance in the Bunker’s hands , 

e ' > ' » I* '' 

at the commeDQeiueu|t pfihe 

‘QilaiUMT,..,,.,.. 457 , f) 0 

i*.iid Bankers diiriiifg the ' ,, 

Quarter.s..,....: 56ft i6 1 

Caaif^d hjieward.. > 1 


Brought foiward £10^ 5 I 
Disbursed during tlm aame, 

Beriod • .......... #. B4l fl 0 

Leaving a balance at the 

Banker's, of,. .. 183 S- 1 

In the hands of the Secretary 
for contingent expenses.. 10 0 (f 

Total........_ £103 2 1 

Of the above sum paid to the Bankers 
£436 74. 6d. liavc been received in 
Annual and Half-yearly and Quarterly 
Payments of Members : — £6 6r, Orf. 
from the Co-operative Society for the 
Use of the Leeture-inom £18 12s. 7f/. 
from Pupils in the Elementary Sishools 
for Books, &c. — And £115 lOr. in 
Donations. 

The items composing the large amount 
of Disbur^ments during tlifi Quarter 
were then minutely detailed in the,lie- 
port, from which it appeared that be¬ 
tween £80 and £90 had been expended 
in fitting up the Laboratory; nearly 
£200 in preparing the L‘b>ary. the 
School Booms, &c.; about £140 for 
expenses attending the completion of 
tbe Theatrenearly 7E80 for Ap¬ 
paratus, Models, Transparencies, Tools, 
&cf;—most of whirh expenses were 
of a temporary nature, and such as 
were, not- ltkely‘*to be of frequent of- 
ciirrence.—The lleport then proceeded 
as foHows • 

Yonr Committee have great pleasure 
in testifying their gmtpfuT ncknowledg- 
inents to those Gentlemen who have so 
JiUhtully favoured ,tl»e Interests of the 
[iistitution by their handsome Donations 
in Money, Dunks, Minerals, and Ap¬ 
paratus. , . 

Of tbe £115 10«. above alluded to, 
Fi/ty Gftpieas have been presented by 
Messrs. Whitbread, and Co, Fijltf 
Guineas by Messrs. Truman, Banbury, 
trad Qo„ bolb received through the hands 
, of'One of your Vice-Presidents, John 
MaVlineau, Esq., nccompanred by Ten 
Guineas, as a second Dpnutijin from him¬ 
self. In addition to the above, your 
Committee hayn grpat .pleasure in an¬ 
nouncing a Douatiou of Qne Hundred 
Pounds received,, yesterday, Yrom the 
Bev.,Bobert Fe|lnwes,'of Ifeignte. 

, The Committee Ibaxe, fte^ulhir Mtisfac- 
tion in anqoancuigJ^e'£a)tOi;ring splen¬ 
did List of Bookxft^ented tn the Libra¬ 
ry sipoe their'Iasi Beport j—and as the 
greater portion ..of Burae. presents have 
been fiotp Members thembelves, H proves 
must coiselusively, that they art'not oul$ 
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aware of the great good to he derived 
from bringing together tht; meam of ae*v 
qniring knowledge, but that they are 
hearty in their co-oj^tatiOda for its ac. 
complisbment. 

nOKATIOMa OF BOOKS, &e. 

VoLNEv’s New Eea^rches jlii An¬ 
cient History ' I 

CPresevM by Mr. John Tapley.J 
Hutton's Matheinatieal and Philoso¬ 
phical Tracts*—Dialogue between 
a Sceptic and tt Christian (it co- 
pies), ' 3 

CPresented by a Friend to the Institution. J 
Reoueil Historiqoe tie la vie et des 
Ourrages des Pins .C^ldbres Ar. 
chitectes, 1—Basil Montagu's 
Thoughts oh the Punishment of 
Death, 1—Addison's Beniarks on 
Italy^ 1-—Gurney’s Short Hand, 

1—Voltaire’s Letters concerning 
the En^ish Nation, 1—T^ogra- 
phical Description of the County 
of Buckingbaiu,!—^Montesquieu’s 
Spirit of Laws, 2—^Locke on Go¬ 
vernment, 1—A Description of 
Oxfordshire, 1—British Apollo, 1 
—Jackson’s Poems, 1—Addison’s 
Dialogues on Medals, 1—Colicc- 
tioto of Poems, by M. Mendez, 1« 
—Monthly Eeview (for 1803), 2. 16 

('Presented oy Mr. B. C. Cooper.) 

Shakspeore’s Dramatic Works, 1— 
Voyages do Cyrus, I—A Philoso¬ 
phical Dissertation on the Diving 
Bell, projected by Mr, Day ; by 
R, D. Falck, 1. 3 

( Presented by Mr. W- If. Pitcher.) 

Le Blond, on Gardening, 1—Select 
Views in Mysor^e, 1—Beauties of 
Peter Pindar, 1—Life of Buona¬ 
parte, 1—Lemery on Fqods, 1— 
Mnnnnl de Vasenin'^^raticaise, 3' ' ' 


Waterloo, L^yiaws of the Catbe»' 
drals ia.|^^a^’8ad'WaIcs, 
DenVenmndihgeii Dorenier, 1— 
Genrt«mfa;q Jlopkpt Coropani^, ' 
(9copiei): ‘ ' 

(Preamt^i^ $ir’-FIothnds^ 

' ' ''' \ t 

Delahire’s Art of Sliddowa. . ' 
rPftet»te4hy 

The CturMtintrjPreoeptnr, 1—Tbin^ 
by their Right Names (a notei), ' 
2—Scotch Lawsuits (a tale),' li—' 
The Loyalists (a novel), 3—The 
First Lines of tlie Practice of Sur¬ 
gery, 1—Shakspeare's Works I, 
(Presented by Mr, John Knock.) 


Sarratt's Life of Buonaparte, 1 — 
Pliny’s Letters, 1—Batavia Illus¬ 
trated i or a View of the Policy 
and Commerce of the Dnited Pro¬ 
vinces, 1—BllsoeUaneous Poetry, * 

I. *4 

(Presented by C. Davy,) 
The'Athei^tim; by Hr» Aikin, 6— 
Robertson’s Hiktory of America, 2 
—Lndlatn’s Moral Essays, 2— 
Vandoncqttrt on the Ionian Islet, 

1—Gregory’s Lessons, 1—'Heu- 
riurde; by Voltaire, 1. 12 

(Presented by Mr. Duthiy.) 

Natural Ma^ic; by Cornelius Agrti>- 

E a, I—History of the Devil; by 
)efoe, I—Swift’sMisoell^ies,3. 7 

(presented by Mr. Collett.) 

Essay, On the Education of the 
People} by James S. Walker, 

(6 copies). 

(Presented by the Publishery 
Mr.E. Wilson.) 

Owenism, rendered consistent with 
our Civil and Religious Institu¬ 
tions (20 copies). 

• (Presented by the AulhoTy James 
* » HamUton, Esij^) 

Lives of the Scottish Poets. 2 

(Presented by Mr, John StHcart.) 
Domestic Encyclopedia, enlarged 
with matter of American origin. 6 

(Presented by Mr. Henry Burnett.) 
Ameriepn Oracle, 1—Miln’s Well- 
bred Scholar, 1. 2 

(Presented by Mr. William Jones.) 


Lempridre’s Classical Ijtjctiouary, I 

(Presented by Mr. Ilushand.) 

Acciim’s Tests and Re-agents, 1— 
Treatise on the Art of Cupping, 1 
—Worster’s Natural Philosophy, 

1—Gravesand’s Philosimby, 2. & 

,, (Presented by Mr. Bluett.) 

Anderson’s Account of Lord Ma- 

, cartney’s Eibbaasy to China, 1— 

The. Entertaining Ins^lritctor, in 
French and English, 1. 2 

(Presented by Mr. M^Farlane.) 

Hippesley’s'Fo^n^ to the Oronoco, 
r 1—MullerV^ortideation, 1—His¬ 
tory of the Gniii>ewder Plqt, 1. S 

(Presented by Mr. Thomas John 
Pearmtl.J .. 

Ooldimith’s Vicar of Wakefield, 1-^ 
Thomptoa’a Poetical Worka, 1— 

The Man wf th e World, (a (day), 

1—The Life of WilBam Wallace, 

I—Honest Thieves (a farce), 1. 5 

(Presented by George Johnson.) 

The Works of Plato (abridged), 2 
—Joseph and Benjamin (a con¬ 
versation), I—Zimmerman on So- 
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iitudo, 1—Apocalypse of Nature, 

1. 5 


(Presented by Mr. Joseph Bacon.) 
Lord Herbert’s Iteiffti of Henry the 
8ih., 1—Goldsmith’s History of 
Gteece (abridged)^ 1 ' 2 

('Presented by Q- W. Applegath.J* 
DesaguUer’s Lectures on Natwal and^ 
Experimental Philosophy, 
inents of Geometry, from the 
Prrncb, 1, 2 

(Presented by Mr. Wm. E/hdde(ey,) 
Alstoifo Hints on Landscape Paints 

, l 

(presented hy Mr. J. C. Bowleg) 
Switzer's Practical Kitchen Gat'- 
dcaei, 1 


('Presented by Floris.J 
Weston’s Short Hand, 1 

f Presented by Mr. F. F. Williams.) 
Ni^btiiigale’s Portraitore of Catho¬ 
licism, 1 

CPresented hy T. J. Horrahur.) 
Locke on the Human Understanding, 

1—'Sturmius's Mathematics, 1— 
Tables of Logarithms, ^c., 1 3 

f Presented by Mr. Geo. Francis.) 
Hoy’s Tour off the Continent, 1— • 

HayVey’s Triumph of Temper, 1. 

C Presented by Mr, B, St. Leger.j j 
Tableau De I’Histoire Genciale Des 
Provinces Uiites, 10—Voyage dans 
la Haute Peusylvanie et dans I’etat 
de New York, 3—L’Ecole dcs 
Mceurs, 1—Recbercbes Philoso- 
phiques snr les Grecs, 2—Wa- 
nostroebt’s French Grammar, 1. 17 


f Presented by Mr. J. N. Barhu.) 

Life of Thomas ^ine, I 

CPresented by Mr. Solomon.) 

The pursuits of Literature, a Poem, 

1—Anson’s Voyage, 1—Muller on 
Foirtidcation, 1. 3 

{Presented by Mr, John ffemaings.) 

A Picture of Verdun, 2' 

(Presented by Mr. H. Burnett.) 
Keill’sPhilosophical Lectures, 1 

(Presented by Mr. B. Paradise.)^ 
Fairman on the Public Funds, 1 

(Presented by a Member of the 

Institution.) ^ 

Campbell’s Lives of the British Ad¬ 
mirals, 8 

{Presented b}j Mr. N. Button.) 
Chemical Becreatiotis, 1—Oracle of 
the Arts, 1—SbakspeaVe’s Plays 
and Poems, 1—Pope’sWorTts, 2— 
Wyndhain’s Travels through Eu¬ 
rope, 4—861100*8 Practice of the 
Courts, 2—Dietio-iary of the Arts 
and Sciences, 4—Survey of Lon* 
don, 2. 17 

(Presented hy Mr. J. F- Blake.) 


Stubb’s Anatomy, 2 

{Presentedby Mr. Addison.) 

The Mechanics’ Chronicle, 1 

(Presented hy Mr. Slade) 

Cdle’s Solid Geometry, 1—Btttler's 
Ancient and Modern Geography, 

1—Petralogy, 2. 4 

(Presented by Mr. Robert Christie, 
Secretary.) 

Edward’s Political Interests, 1—En- 
sor oil the Relief of the Poor, 1— 
Needham on a free State, 1—Ob- 
serratiuiis on the Highlands of 
Scotland, 1—Blequiere’s Second 
Visit to Greece, 1—Bichat on Life 
and Heath, 1—Book oh Heraldry, 

1—Letters on the State of Spain, 

1—Rumond’s Travels in the Py¬ 
renees, 1—Lord Lauderdale on the 
Government of India, |—Stanfield 
on Biography, 1—Uowisson's Upw 
per Canada,!—■Paj'kes’s Repeal of 
the Salt Laws, 1—Nicol’s Gar- " 
dening, 1—Hamilton on Purga¬ 
tive Medicine^' 1—More’s Ser¬ 
mons, 1—.Pellowes’s Christian 
Philosophy, 1—Palmer’s Prayers 
1—^Cartwright’s Appeal, Civil 
and Military, 1—^Life of Sir Ri_ 
chard MattraverS, 2—Ijidla Re¬ 
gister, 1820 to 1825,6—-Fordyce’s 
Sermons, 2—Tuke’s Priuriples of 
the Quakers, 1—Solomon Beniielt 
on the Constancy of Israel, i— 

Cupel Lufft’sElements of Univer¬ 
sal Law, 1—^The Scottish Review, 

No. H—Saville’s Discourses (2 CO. 
pies), 2—Willidins’s East India 
Vade-mecum (2copies), 4—Edin- 
Idirgh Christian Instructor, 22 
Nos.—Pamphlets on various sub. 
jects, 36. 30 

{Presented by Dr. Gilchrist.) 
Parkea'a Rudinwnta of Cbemistry 
(6*copifla), 9 

(Presented by Mr. S. Parses,) 
IJ^hetspn on EcqhttfcfC CironlafTtirn-, 

ing, ,, , *' « : V , * 

{Presehtd by Mr. Wetton. ) 
Ibbetsotaon'IijDcchfricCifchlarTurn-, 
ing, '■ I 

{Presented hy the Author^ J, C. 

, ThbetsoUf Fsq.J 
Adnms’s Geometrical and Graphical 
ISssays, with’ Plntca, . ■ 2 

(Presented by Mr. ^tevyumn?) 
Whitehurst’s Enquiry inl 9 ;the forma¬ 
tion of the Earth',' 1—.|*oy’» Scrip¬ 
ture Geography, 1. , 2 

(Presented by Mr. John liowe.) 
Walker on Nervous Diseases, 1— 

, Gower’s TreaMcc ou Scanmn- 
shipt 1. . 2 » 

CPresf.iled by Mr. B- Cotter.) 
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Artititr^ ft PAjrtical Rottiftucc, . 

aay« on vuriousi unlyfeots, 1. , ' •$ 

fJPreiented Ify Mt> Jami$ Ita-iAey,) 
Iluffhend's LilVof l-rHci'l,wO 

the Mind, 1-^A sfiecimett of potri. 

M Wood , , U 

{P/etenteti by Kt,)A^ihead^) ' , 
TJio new'jPlrftcticml Baitder (1 ^oK of 
Platps)' * ‘ ‘ *..g 

(t^rcittiipid hy MtilShei’lff'Kedly.) 
iiftipin of a'Cotattie of IfeotOm, by 
AC; H, WjH£tn8<M»,,l-fHttrring:t<Mi’« 
Obsorratioot 09 the French Theo¬ 
ry of Ch«tHi«tr|p’» 1—Brown on the 
KnhirftI Equality of Monhitid, 1— 
Pope's Essay ou Miin, 1. 

( Presented hy Mr.Jehn Muegrave.) 
Dowlingf’sIwprovedSysteju of Arith- 
iiiettc, 1 

(PreMnted by Mr. John Qlpyn.) " 
nacoit's Essays, li—Finnkliii's Life, 

I—Burke on the Subltwe, 1. 3 

' (Prepenieti by James Killar.) 

Tutharo’s Architectiiml Orunuieiits, 

‘ 7 Nos. 

(Prestinted by Mr, Newton.J 
The Tcehnioal Bepository, 0 Nos 
(Presented by Mr- GUI, 

The popular Etieyclopffidiu, 3 parts 
(2 copies), 6 Nos. 

( Presented (ty Mr. Ni’tho^ingtnti.y 
The Register of Arts niid Sciences, 

P Nos. (3 copii^), 27 Hot. 

(Piesented by Mr, Capes, Fleet, 
street. J 

The London Journal of Arts and 
Sciences, 3 Nos. 

(Presented by Mr. Nmeton, ) 
l*hilosi«phical Comuicrce of Arts, hy 
Lewis. 

( Presented by Mr. Henry Poole.) 

N pm hers, 49, 

Patnphlets, 84 

133 equal td 16 

,, ^ T<i$ai Vojlvuics, 243 

Ten Ehtlijliaga sti^nb^ toward 
the purchftite of Books, by 

Mr. 

In addition to (be abq.v^a'^alr of 12'> 
iiiil) globes have , recefi^t^. as 
joint gtft of Mr;- TlioHt|»S 9 »'’'aad Mr. 
Bacon,a. very lagetiioiiit .IqstTittnent ifbr 
drawing straight and ol(!0Qlar fiatw ftt 
alt positions, and for <iliyibg dow** aji* 
gles, together with braifs 

spiral gunter, have been prescTiWd By 
Mr-Jdart. ' , ■ 

A;,Bina1I mode) of a (urttiqg-}a(b^ 

* with dilicieiit i>pct:db,, aud two spcci- 


mens of copper-plate printing in wood, 
by Mr. William Reid. 

A model of a chimney, with appa¬ 
ratus for rtfftdily bxtlnguishing fires ill 
the same, by Mfi. Collett. 

4 mercnria'l thermenieier and hygro¬ 
meter, by Mr. Il;'Clarke, , V' 

AsculJe^iun 0 )f g^lngfcal specimens, 
and sevnr^ .valuable idinemls, by Caiv- 
tain .Wallace t ahi an night-day time- 
piece for ti^e theatre, by Mr. Ja«. CoW- 
laod, . , ■ ■ ' 

‘ In oooformlty to the regnlatfons of 
the Society, your Committee liave how 
to report, that 677 new meiAhers have 
joined the Institution during the past 
Quarter; that 332 have ceased to pay 
Uteir sul^cription, during the same pe¬ 
riod; and that the total number of 
Members, at 4he close of the Quarter’s 
accounts, was 1867; being an increase 
of 404 on the number Inst reported. 

In the early part of the Quarter, the 
Committee were occupied in framing 
a set of regulations, and making ar¬ 
rangements for the CIBCUI.A 1 HNG Lr- 
BBARV,and they have now the pleasure 
oVcongratulating their constituents on 
^hiwniost important- part .of the objects 
contemplated by the founders of the 
Institution being carried into complete 
operation. 

The arrangement of the I/Abobatury 
and AppARATtrsHcTOMS, prior to their 
being opened for the inspection of the 
Members, has oeenpied much of their 
time and attention; and they are now 
enabled to inform yoti that the Labora-- 
tory wiU in future boWpen for the in¬ 
spection (if the Members every Mon¬ 
day, from 12 till 2 o’clock in the after¬ 
noon, and from G till 9 at night; and 
that the Apparatus Booms will be 
opened every Thursday during the same 
'hours. - ■ , - 

Booms 00 the basement story have 
beensetapart for I^pubimenTai- Work- 
and tlie Committee take this 
opportunity of inviting the Member s 
to come forward, and assist>in manufog.. 
taring tools fihr the equipment. A 
'small iMhe, and a^w twniiig tools 
■are already produced, which will ena. 
ble thosp Members, who aredisimsed to 
render - assistance . in furnishing Abe 
work-shops to make a beginning, and 
they wiU.dnd iin the bands of the Secret 
tary a list iqf the arM» principally 
wanted. 

; TheQuarterly Beports ofthe Teachers 
m tlie EomsSitTAaV Schooi4i arq. gx- 
ceedi^Iy favourable. The pupil's in 
themiBGreat i’lasics continue to pursue 
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th<‘ir studies with unabated ardour and 
with eorrespondinjj suceess, 

A class for instruction in Geometry 
and the Ifsc G/oftct, has been com¬ 
menced under the direction of Mr. Uey. 
Holds, who has kindly offered his gyn- 
tuitous services for. this pumose. 

On the 7th of Nov. Mr. J; Blackfjun. 
was appointed French Teacher to the 
Institution, with a salary of £30 per 
Annum—he will comntencc.with a class 
of ISO of those Members whose names 
stand nrst on the list of applicants, who 
will rec«y VP instiuctionsfor threemonllu, 
and theu be succ'^eded by another* class 
of the same niiniber in rotation. The 
class will meet as soon as tlie larg^e rootn 
under the .Theatre is furnished with 
desks and.forms. 

When this room is completed, which 
will be in the coursd of a few weeks, it 
will be appropriated to the Vnmi’nj' 
Glass as well as the FrCTrA,and thus 
enable a ninch greater number of the 
Members to beemne acquainted with 
that important branch of knowledge. 

Your Committee cannot conclude 
without adverfiiig^to the interesting aifd 
instructive j^ectures which have beei 
delivered at the Institution during the 
Quarter, and testifying their acknow¬ 
ledgments to Mr. Partington for his 
Lectures on the Steam Jingine, to Mr. 
Cooper for his Chemical Lectures,and 
to your worthy President, Dr. Birkbeck, 
or bringing forward and explaining at 
iioniber of ingenious mechanical, optica I 
and chemical inventions and con¬ 
trivances fn fflte impressive Lectures 
which you have listened to with so 
much satisfaction. 

Finally, the Committee beg to ex¬ 
press their deep sense of gratitude to 
the body of Mechanics belonging to this 
Institution, for the cordiality with" 
which they have etUered into and co¬ 
operated with all the measures of the 
Committee of Management, aud for Kieir 
readiness in commnnicatiug informa¬ 
tion, as well as for the cheerful manner 
in which they have received that which 
has been communicated to them'. 

To this unanimity in our proceedings 
may in a great degree be attributed the 
preaent importance, and, upon a conti¬ 
nuance of this inianimity must hereafter 
pHucipally depend the prosperity of 
the Lonbon Mbcuakics’ iNsrituTioN. 

The above Report was heard witli 
Ijreat attention by the members, and in 
those parts wliich related to the exteu- 
6iou of the FreiK*h and Dniwing-schbols, 


the opening of the Musouoi and I,abo« 
ratory, the preparation of the experi- 
niontal workshops^^the groat increai« m 
the number of members, &c. was fre- 
Quently interrupted by the hearty plau- 
oits of the assembly, 

Mr, Pktek Thompson then moved 
that the Report be received, w'hich was 
duly seconded, and the Chairman was 
about to put the motion, when 

Mn. C. Lane enquired why the 
debt of ttie Institution to the worthy 
President was not adverted to in the 
Report ? He had heard nothing of it 
smee it was first communicated to the 
society, and lie thought it ni^ht lo 
have formed part of the financial state¬ 
ment. 

The Chairman observed, that tli« 
regular mode of pro<;eeding was lo re¬ 
ceive tlve Report first, and atterwards to 
»discuss any points which might be sug¬ 
gested by its contents. The Report 
was then put and unanimously riicei- 
ved. 

The following letter from Joshua 
Walker, Esq. M. P., to I>k. Bikk- 
BRCK, resigning hisotfice as one of the 
Trftsteas of the Institution, was tlioa 
read by the Secretary. • 

Oclribcr 1, 1825. 

Deab Sib, 

I sbnil bo mucli obliged by your 
Inking iiionsiirea to witlidrsiw my name ■ 
HM one of the Trustees of the “ London 
Mc^'banics' lustitulinn'’. As soon tw it is 
done, you will perhaps have the good¬ 
ness to inform me. 

1 remain, denr 8m, 

Your most obedient servant, 
JOSHUA WALKEK. 

To Dr. Birkbeck. 

Mr. Walker's rpsignation having 
been accepted, Mr. M‘Wili.?am rose 
and observed, that though the situation 
of one of the Trustees of the Institution 
was now vacant, he had the pleasure 
of congratulating the Members on the 
circumstance that anoUier gentlianan 
had kindlv consented to accept the 
office, and he had no doubt that when 
he mentioned his name', tho meeting 
would hea' it wdth acclamatious, and 
unanimously embrace the oiler. The 
gentleman to whom he alluded was tlw 
Ohief Magistrate of the chief city of 
England and of the world; and he foh 
gn at sat,sfa:tion in proposing ihnt tlui# 
Right Honourable the Lord Mayor of 
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London l>e appointed one of t|ie Trus¬ 
tees of this Institution [Io\«i applause], 

Mr. FaE>yo second^ tliis naotion, 
apd expressed his sense of the honour 
conferred on the lofititution by the 
Cliief Magistrate* in hk rnady accept¬ 
ance of the -vacant oiRce. the Meni- 
bers h£id recently been honotjred by ihe 
company of 'Hte RoJ'al Mighnmtbe, 
Duke op Suksex, and they must ex¬ 
perience additional pleasure ftoni the 
offer of title Lord Mayor, which evin¬ 
ced his zeal in' forwarding every mea¬ 
sure conducive to the interests of** The 
London Mechanics’ Institution.” 

The motion wasTeoeived with imte- 
rated plaudits by the Members^ and the 
Chairman energetically delated it to 
be unammously oattka. 

Mr. M'WiubtAM then Ptated, that 
though the multiplicity of Mr. Walher’* 
affairs had induced him io send in his 
mignation, he felt a deep interest in 
the welfare of the'Institution. ‘He 
therefore moved a vote of thank* to 
Jeebua Walker, £*q., M. P., for his 
pMt services*aa otw of the Trustees. 
This resolution was duly aeconded and 
carried unanimously. 

At a Bubseqi^ent period of the pro¬ 
ceedings, a Memuer expressed some 
dissatisfaction at the conciseness of Mr. 
Walker's letter, which assigned no 
reason for his resignation, and he inti, 
mated his apprehension that the enemies 
of the Institution might, through the 
medium bf the press, make use of ,this 
eircumstance to produce an unfavour- 
impression upon the public mind. 

Mr. FiiBKn Conceived that,after hav¬ 
ing passed a vote of thanks to Mr. 
Walker, it was too much to enter into ^ 
all the private motives that might*hare ” 
influenced bis decisiQu. Sufficient cause 
had been assigned for that gentlemanfs 
resignation, and bethought the meeting 
could not, with propriety, enter forther 
into the question. 

Mr. M'Wilmam feli much pleasure in , 
staling, that he was Intintate with Mr. 
Walker, and havlng.nften heard him ex¬ 
press bis gratitioatiun at the Bucceaie of 
this and all other Institutions of a simi¬ 
lar kind, he could.take upon himsejf 
to assert, that bis resignation, was not 
dictated by any disrespectfitl moti'*re, 
but by the pressure of bis public and 
private affciirs alone. 

Ml. EnAKR thongbt h was fair to pre¬ 
sume, that Mr. Walker was solely in- 
fluenoed by an uuvvillingness to retain 
an office, to which his numerous public 


and private duties prevented him frota 
devoting thosepersoBof exertions, which 
Were made by his Co-Trustees, Mr. 
Brougham and Dr. Birkbeck. 

Mr. STaev begged to make one re- 
maidc on the apprehension which had 
been expressed, that*our enemies might 
torn this o<*carrence to our disad vantage. 
He conceived, that, as long as tlie Mem¬ 
bers were unanimous in supporting the 
l^tituUon,('its enemies could do it no 
itiJury, arid be hoped this observation 
would aliay any apprehensions that had 
beeti ^xcited. , * 

The Seqrb'J'abv read the following 
gratifying communication from Dr. 
Birebeok, which,.with the exception of 
that part which alluded to Ithe indispo- 
stiion^of the worthy Doctor, was heard 
With the greatest satis&ction. 

' 50, Broad-sireetj Dee, 7. 

.Hear Sir,—I n©onsequcBceof falling 
unwell, from a feverish Cold, I have nut 
ventared out of doors to-duy, and shall 
not be able to be present at, the Quarterly, 
Qeneral Meeting this evening. This be¬ 
fog the cdse, 1 will titanic yon to state, 
Irhat I intenidied to have** done in per¬ 
son, that tbS'l^ey*Robert Pellowes, whose 
liberal donatioh you have already re¬ 
ceived, has agreed to establisb two prizes 
of ten pounds each, for five successive 
years, to be competed for by Members of 
the London Mechanics’ institution -, the 
one for the best model of any new or un¬ 
proved machine ; the other, for the best 
essay on one of the mij^.banjcal powea-s. 
The prizes to be adjud^d by the Paesi' 
dent and Professors of the Institution for 
the time being. Many additional parti¬ 
culars must he afterwards coanniainieated : 
the filial arrangenaent, however, will re- 
^ quire some time Tor its completion; al¬ 
though I have tao doubt that Mr. Fellowcs 
will be glad to sese the competition take 
place very «rly. 

* I am, dear'Sit;, 

Very faithful! v Yonr’s, 

HEORGE BIRKBECK. 

Hr. GiLCRRiST observed, that he par¬ 
ticipated an the {ileasiire which this lAatter 
had afforded to the Members, and be ' 
would take the opportunity of saying,' 
that Dr. BirkbGCk and Mr. FellowEs,, 
were two of the best feUpws in the world. 
{Levd Jjaughter), 

Mr. C. Lane repeated his inquiry re¬ 
specting the Siam duo to Dr. Birkbeck, 
and asked whether any and what interest 
had been paid ? 

The Secretary rejalied, that the araouut' 
was 3,500L, upon which no interest had 
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yet been paid, but that armngpinruts 
were in pro^iess for pityinjj Ibe inteirsit 
(4 per cent.), nnd also for tbe liquidation 
of thedebt, which would be particularized 
at the next audit. 

The Chajuman observed, that in tbe 
present prosperous .state of tbcir affafrs, 
with nearly ‘iOOO Members, and, copse- 
qneiitly, tin annual income lif uenrly 
‘20001. no fears need be entertained of the 
ability of tbe Insliliitioii to liquidate the 
debt. If it went on increasiitg, us it bad 
done of.lale, be trusted, that by this time 
next year, the amount would be consi¬ 
derably lednced • 

The reiiiniiirlei of tbe proceeding-.^ were 
of rather a d<-siiltory nature, and con¬ 
sisted of various suggestions on the part 
of tbe Members, for the benefit of the 
Institution, and of inquiries connected 
with its management. Some of these 
Suggestions related to tbe regulations of 
the Circulating Library, and others, to 
the propriety of classifying tbe Meinben 
according to their various trades niid pro¬ 
fessions, tbe adinissioti oflJonoraiy Mem¬ 
bers, the aiiginenlnlion of tbe Drawing 
and French Clii.sl.es, &c. &r. * 

Thanks were vot?rl to tbe Rev. Mr.J 
Fellowes, Messrs. AVIiitbiead and (’o., ' 
Messi.s. Tinman, llaubuvy and Co., and 
Mr. Martiiu au for llieir liberal Donations 
of Money; to Dr. Biikbeck for bis ad¬ 
mirable Lectures on various Ojilical and 
Bleclianiral Inventions, and for his ex- 
eiuplary coiiduet ns President of tlie 
Institiiiioii; to Messrs. Cooper and Par¬ 
tington, for tbcir able Courses of Lectures 
on (i;hemi.slry ani^he Steam P.ngine ; to 
tbe iiiimerous Donors of Books, 8cc.; to 
Mr Cow land foi the valuable Clock re¬ 
cently fixed ill tlie Theatre; to Mr. 
M'Willinni, for bi.s constant exertions on 
behalf of tlie Institution; to tbe Coin- 
miltec of Managers for their strict atten¬ 
tion to tbe duties confided to them ; and 
to tbe Cbairniun for lii.s?pirited, upright, 
and impartial eonductin the Chair. 

Dr. GiLcuutsT rose to return thanks; 
and observed that, tbe more be saw of 
the conduct of what were called the 
Working Classes,” tbe more pleasure 
and satisfaction be found in keeping 
company with them, and he considered 
it a species of blasphemy to apply to 
them the appellation of the loioer orders. 
This was a term that ought never to be 
used ; it was an insult to Immunity, nnd 
he trusted the expression would be bn- 
nislied from biuiiaii sciciety. Tbepiide 
of riches sometimes imfiiccd its possessors 
to trample upon tbe poor, but nothing 
could be more contemptible than such 


conduct; for tbe poorest man was of as 
high an order as tbe highest prince. The 
pride of literature was frequeiiHy dis¬ 
played in the leading articles of news¬ 
papers, in vvbioli the terms “ higher 
orders," and “ lower ordei.i" very often 
occurred. ♦‘Perish all such distinctions!” 
continued the warm-hearted Doctor ; “I 
glory in being in the midst of the la¬ 
bouring classes, and trust that, in a short 
time, be only will be, considered liigbcsf, 
who acquires tbe greatest portion of use¬ 
ful knowledg-p, and applies it t.> the most 
useful purposes, for the benefit of bis 
fellow creatures,” The Cliiurmnn con¬ 
cluded, by heartily thanking the Mem¬ 
bers for their kindness, and assuring 
them that the Committee would always 
consider their Constituents as their best 
- instructors. 

The Doctor’s remarks were received 
with repeated cheers, and the Meeting 
adjourned at a few miautes after Tea 
o'clock. 


MOISTURE IN THE ATMOSPHERE. 

To the Editor of the Mechanict' 

Hcpistt /. • 

Sir, —Your corresporjdont, Amiouc, 
beingawcircofmy pfudjiigexpennipiits, 
•will, doublless, ofihgemtf with sonic in¬ 
formation which IS at piv'sciit jicciiliar to 
himself. 

He says, in your o 81 h N’urnbci, “For 
the same fact occurs wlieu tlie vessels 
are placed in a sheltered situation.” 
Thay may not leave this important ra¬ 
mification of my ex^riment unexplo¬ 
red, will Amicus inform me how 1 am 
to shelter the vesseU, so that the shelter 
shall not, by olistructiiig the wind, ac- 
.celeratf its notion o''er the bowl, and 
produce the effect stated by Mr, Ash > 

It is unnecessary for me to say much 
to The explanation given, in the letter I 
have alluded to, by Amicus. TJiere is, 
in philosophical research, a cleaniess of 
thought mdispcasabJy requisite, with 
*which that gentleman, on cerfaiu oc¬ 
casions, I'rom precipitancy, dispenses. 
His Attempt to explain the combustion 
of steam on wcchanicai principles, may 
appositely be chosen as an example: 
the idea which I am about to refute, 
must have originated in confusion, 
since it IS nc tlier more nor less than 
lh.it a wliole is more liian equal to its 
parts. 

That the co.ib.scence of Uie particles 
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is, JR some degree, effected by reciprocal 
attraction, none will doulrt. That tl»e 
accidental jumbling together of the 
drops, augments th6ir bulk and dinii- 
ttishes their number, may be seen as 
olten as it raius. But “At a greater 
, elevation,” • says your correspondent, 
tlie drops of water are at a greater dis¬ 
tance from eaaih other than at a less." 
This is just the contrary of the truth. 
For by tlu* prindple of attraction which 
he has ststoil, and their accidental con¬ 
tact, they must indubitably coalesce; 
by their coalescence, they must dimi¬ 
nish in number; and, by the diminu¬ 
tion of their number, their relative dis¬ 
tances must inevitably be inerrased.. 

Suppose, for an instant, if it be pos- 
eihlc, that at a greater jskvaiion the 
drops of -aatcr are at a greater dis¬ 
tance from each other than at a less. 
Suppose, also, still agreeing with-your 
coriespoiident, tiiat tins difference is 
caused by the attraclioa of aggregation. 
What coniusion presents itself! The 
drops are farther from each other at a 
greater devalion than at a less. Whilst 
they are arriving at a less, their number 
is diminished by the attraction of aggre- 
gition; and tliough, in consequence, 
there are fewer ol them for the same 
space, tliey are closer to each other. 

To conclude: a" whole -is not more 
than equal to its parts. The attraction 
of aggregation implies merely coaies- 
ccnce produced by attraction, and, con¬ 
sequently, the iewtr drops would Wte- 
ceived by the lower bowl. The drops 
attracting each other into union, is en¬ 
tirely foreign to the subject of quantitjj. 
What matters it whether the bpwl nt- 
reives a whole equal to 4-4ths,or4-4ths' 
equal to a whole ? 

A JUVEMLE pHinOSOPHElf. 

Wliat your correspondent calls “ A 
closer appraxiinatioUf' is absolute 
contact. The expression, **A nearer^ 
coni act y' is a solecism; or, speaking 

without ceremony, nonsense. 

.. 

MANUPACTURE OF FLAX. 

To the Editor flit Mechanics' 
JRegisfer. 

Sir,—A s your Register is a medium 
tlirough whicli now inventions or dis- 
covciies m the-Arts, are frequently 
brought before tlie public, I bpg leave 
to send you the following cnminuni- 


catlon. It has long been a difficulty 
w.tli the Manufacture!'of i'V/ro' in this 
country (say for hosiery) to render it 
soft lor the purpose of manufacturing, 
but which difficulty, I am inlormed, 
has lately been overcome trom pure 
accident, A bale of flax was casually 
plained utider a pipe communicating 
from the boiler to the condenser of a 
steam-engine, which pipe was unsound, 
and, from*the continual dropping of 
tile condensed steam upon tlie.ahove- 
mentioned bale, that part which was; 
affcffted, when dry, was found to bc*< 
peifectly solt; it was also stated, that 
the person by whom the discovery was 
made, is so sanguine as to the result, 
that he has taken out a Patent for pre¬ 
paring Flax for manufacturing put- 
poses, by the simple operation ol sleep¬ 
ing or soaking if, in condensed steam, 
I have made 'futther inquiries respect- 
ing it, hut cannot learn any thing sa- 
tislactory; perhaps some of’your intel¬ 
ligent cOirespondents can give me 
*)lnformation upon the subject, and it it 
^ really is so, where it may be obtained 
in its prepared state. 

Your obedient servant, 

'_ .T. A. 

HORSE rHESNUTS. 

In Turkey these nuts are ground and 
mixed with provender for liorsts, par¬ 
ticularly for such as broken winded 
or troubled with coughs. After being- 
boiled a little to take off the bittenU'ss, 
bruised and mixed with a small quantity 
of barley meal, they are a good food 
for .rearing and fattening poultry. 

TO CORRESPONDENTS. 


will find, upon applici^ton to mir 
Pnbli»hi!r8,ta»ftt his request li^s bei^ir coinplied 
with. . 

The favoars of several ^ am correspondents 
arc liwerted this week, but we are obliged to 
claim the indulgence of many others, wIiom! 
communications, from the important objects 
wliich have necessarily monopolized our at¬ 
tention In preparing the Supplementary Num¬ 
ber for the Press, we cannot, at present, par¬ 
ticularize. 

BlinATUM, 

Page 8f), column second, line four fromtlva 
boftom, in part of our impression, fjc 
“ wui.Ttei.iBv” read “ siutTii't-ss.” 
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MR. cooper’s lecture ON CHEMISTRY. 


t 


Mr. Reed’s 

IMPROVED TURNING LATHE. 

Among the v^ious modelb and 
pieces of apparatus presented to the Mu¬ 
seum of the London Mechanics’ Insti¬ 
tution, and .particularized in the last 
Quarterly Report of the Committee of 
Managers, (vide page 124) was a mo¬ 
del of a turning lathe, upon an im¬ 
proved construction, invented by Mr. 
William Rw'd, and displaying con¬ 
siderable mechanical ingenuity. We 
have since had an opportunity of in¬ 
specting the model, which is very neat¬ 
ly made of brass, and, in our present 
Number, we lay before our readers an 
engraving of the lathe, with a section 
of the wheels by which its motion is 
accelerated or retardid, according to 
the quality of the substance subjected 
to its operation. 

Tlie {joculiarity of this lathe consists 
in its being furnished with two pulltys 
of the same diameter, which are driven 
by the sanu' gut,or strap. Oneof these 
pulleys revolves four tunes while the 
other revolvts once, by the interven¬ 
tion of four small wheels, which are 
thrown in or out of gear, by a lev«r, as 
occasion mayvequire 

The utility of this arrangement, by 
the inventor’s own experience as an 
engineer turner, is two-fold. In the 
first place, a slots motion may be pro¬ 
duced, for turning steel, or other hard 
metals; and, secondly, the motion ^nay 
be rendered rapid,asid a proportionable 
increase of power may be gained with 
very little delay; the band only requir¬ 
ing to be guided to the adjoining 
groove, whenever a change of speed is* 
requisite. The inventor has-a lathe of 
this Und, which has been in const!||it 
use for upward* of five years, and m 
turning all metals for machinery, be 
has found it particularly useful, both for 
dispatch, and for the saving of tools. , 

REFBMNCES TO THE RlfGBAVIJIG. k''' 
The first figure presents a side vrew 
of the Inthe, and the second is a section 
of the wheels, pulleys, &c., on a scale of 
about 3 inches to the foot, A is the 
mandril; B, the metal frame, or lathe- 
head; C,. the hack eylindric centre, 
lii'ought up hj the nut, F, to a sufficient 


tightness; li, a steel wedge to retain it 
after its adjustment ; O, an assistant 
tiglitiiing-sciew ; G, the pulley for wood 
or light biass turning; II, the coininoii 
speed for brass or iioii; 1, the bre or 
Infise pulley, when not in gear, with its 
pillion, JgHttaclied, of 12 teeth or cogs; 
IC, a wheel of 24 Icetli, fust on the man¬ 
dril, A ; L, a wheel of 24 teeth, and M, 
its pinion of 12, fixed togetliei on one 
bush, and revolving on the gudgeon, O, 
when in gear; S, the nut for'lightning 
the gudgeon, 0 ; N, tin- lever for putting 
the wheels, L and M, in and out of gear 
(this lever is sci'ii more distinctly in the 
first figure). When the lathe has the 
bund or sliap on the coininon speed, II, 
and the slow or powerful motion is re¬ 
quired, slip llie wheels, L, M, into gear, 
hy moving the lever, N ; then guide the 
band or strap from the pulley, II, to I, 
and set the lathe in motion. Q is the 
fulcrum pin which l^ic levei works on ; 
h*, the screw ; and R, a Steady pin, se¬ 
curing Q firm on B. T and U arc steel 
keys, for wedging the wheels upon the 
mandril, A. 
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(*OH—FROM CREAM OP TARTAR, NITRE, 
Ac.—DECOMPOSITION OF POTASH By 
VOLTAIC ELECTRICITT—FQTASSIUH— 
METHODS OF PROCUftytO IT—ITS PRO¬ 
PERTIES—COMBUSTION OF POTASSIUM 
ON TUB SURFACE OF WATER, AHt> IN 
OXYGEN GAS, Ac. 

PRIUAY, DECEMBER 9TU. 

Mr. Cooper commenced the Lecture 
of the present evening, by stating, that 
there is a substancf imported into Eng¬ 
land, from Russia and America, in con¬ 
siderable quantities, and which, in the 
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lan<jui»e of coiniaeroc, iu called pearl- 
a^h. Tlii& substaace is produced by a 
process which will sooti be described, 
from the ashes of the small twigs of 
trees felled in those countries. The 
ashe»uf all inland plants, when acted 
upon by water, and reduced to a stale 
of solution, are found to contoin alcyli; 
but it must be remembered, that it 
is only inland plants which produce 
this snbstance, for marine plants produce 
another alkaline body, viz., jo*da. When 
wortti-fftlies of the former kind are sub¬ 
jected to the action of water, part of 
their substance is dissolved, wliilcgthe 
earthy part of the ashes remains insolu¬ 
ble. Mr. Cooper here poured some 
walcr on a quantity of wond-askes, and 
produced a solution which was neces¬ 
sarily impure, but,by passing it through 
a niter, he obtained a clear solution, 
which, by the usual test, was proved to 
possess a decidedly alkaline char.icter. 

Now, the mode of preparing this ar¬ 
ticle in the countries where it is manu¬ 
factured as an article of commerce, is 
analogous to the experiment just wit¬ 
nessed. The ashes are placed in largo 
butts or vats, and w%ter is poured upon . 
them, which t^mains till the whole of ’ 
the soluble matter is mixed with it: to 
the weak fey, thus obtained, more wood- 
ashes are added, and tiie process is re¬ 
peated till the water is nearly saturated. 
When the solution is in a tolerably con¬ 
centrated state, it is put into iron vessels, 
in wliicb it is boiled to dryness, and the 
residuum is exported to (his country in 
the shape of pear4nnsh. Theie is another 
article called juotayA; brought to this 
country from America, which is pro¬ 
duced in a similar manner, but with the 
additional agency of quicklime. Pearl- 
ash is, in fact, a carbonade of potash; 
and if lime be added to a solution of it, 
the carbonic acid of the pearl-ash unites 
with the fime.^nd the^ley passes off in 
the form of a solution of potash. 

It has been shewn, in speaking%f 
aw>nonta,that alkaline substances possess 
the property of changing the yellow 
colour of turmeric paper to brown; and < 
as we have seen that this effect is pro* 
duced by a solution of wood asbes, its 
alkaline properties are sufficiently ob¬ 
vious, It is used in the process of 
bleaching, and is also employed by 
laundresses for the purpose of rendering 
hard water soft. Mr. Cooper here added 
a little of the solution of pearl-ash to a 
glass of common sjfring-waterf which 
immediately assumed a turbid appear¬ 
ance, in consequence of the precipita¬ 


tion of the Urns it contained, by means 
of the ctirf^onic (lefd of the it is 

the hmecontained in spring-water which 
causes its hardness, and prevents it from 
curdling tlicsoap; but.the solution of 
wood allies gives an additional alkali to 
that contained in the soap, and by pre¬ 
cipitating the lime, softens the water 
for the purposes of bleaching, as well 
as for the common operation of washing 
linen. > 

J f time would permit the evaporation 
of this solution of wood ashes to dry¬ 
ness, we should obtain a substance pre¬ 
cisely similar to the pearl-ash sold in 
the shops. For the purpose of illustra¬ 
tion, we may, however, consider (he 
two substances as identified; the only 
difference being, that the one is a solu¬ 
tion of pearl-ash, and the other, the same 
substance in a concrete state. It has 
been observed, that part of the wood 
asbes is insoluble in water ; but, besides 
this, there are other impurities in the 
solution itself, which it is necessary to 
get rid of. Now pearl-ash, or, more 
properly speaking, carbonate of potash, 
has the property of absorbing moisture 
from the atmosphere, and it is therefore 
necessary that purchasers this article 
should be careful that they are not pur- 
chasRig a large quantity of water. To 
discover the presence oithis fluid, the 
pearl-ash should be subjected to a dull 
red heat, by which the water will be 
evaporated, and the loss of weight will 
indicate the quantity of it contained ia 
the pearl-ash, But there are other iui- 
pnrities of still greater importance than 
the %ater; and these are the neutral 
salts with which the pearl-ash is con¬ 
taminated, and to get rid of which, the 
concrete alkali must undergo solution. 
As one of the properties of pearl-ash is 
,,it$ abctfirption of moisture, if it be put in 
a damp place, it will deliquesce, or be¬ 
come moist, and the neutral salts will 
fafl to the bottom of the vessel in which 
it is placed; or a similar effect may be 
produced by allowing the pearl-ash to 
remain for a few hours in water. 
i» That it is highly important to pur¬ 
chasers to be enabled to determine the 
q^ntity of impurity contained in peerrU 
as^may be inferred from the fact, that 
the Lecturer had seen in the market, 
pearl-ash, containing only 18 percent, 
of alkali-; while, io other instances, the 
proportion was as high as 86 per cent. 
Mr. Cooper here exemplified the mode 
of detecting t'« presence otnentrnl salts, 
by adding an add to the aqueous solu¬ 
tion of wood ashes previously procured 
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An instant efFervcsccnce ensued, and mats, upon which is laid a qnautitjr of 
carbonic acid gas was evolved in con- po<rt.«A, and over that a stratum of toe ; 
fiiderablequantities ; morcnr/d was then a similar niraiigemeut is continued, *tra- 
added, us it was npeessary to pour in a turn super stralum, till the vessel is 
sufficient quantity to neutralize the filled, when water is poincd upon the 
whole of the nfia/t; and that this effect whole, and allowed to rcimiin for'duys, 
was produced, wasshewn by immersing^ w'eeks, or months, to be drawn ofl’ ns 
the discoioured turmeric paper in tlie circiimstai.ces may require. By this 
fluid, which immediately restored its process, which has just been represent- 
yellow colour. The two piincipal im- ed in miniature in the experinieiit, the 
purities by which tlMt quality of/icorZ- potash gets lid of its carbonic and, 
ash is deteriorated, are sulphate and which enters into combination with Ibe 
muriate of potash, to discover which, it toe, and the w'ater becomes a solution 
is necessary to employ certain ve-agents, of caustic potash. Mr. Cooper now ex- 
or tests. If the solution of pearl-ash aniined the carbonate of potash, which 
contains muriate of jtotash, its presence he hnd subjected to the uptinn of Ume; 
is detected by the addition of nitrate of and shewed, in the first place, by the iiu- 
silrer { while the sulphate of potash is, uiersimi of aslip of turmeric paper, that 
in like maimer, discovered by employing its character, as an alkali, was still more 
6 ary to as a re-agent. Mr. Cooper illus- strongly manifested. He next observr d 
trated thqse remaiks by successively that he expected, if a suflieient quantity 
adding to the impure solution of pearl- of toe had been used, and had remained 
asli befiirc him, the re-agents which lie long enough in contact with the turbo. 
had inentiurred, and in both cases, the nnte of potash, tlial no carbonic acid 
solution became turbid, and the eon- remained in the solution. UfHin add- 
taminuting substances were precipi- iiig an acid, however, a very slight ef- 
tated. If a solution of peortovA, mixed fervescciice was observable, indicating' 
with such iiupurilies, be boiled to dry- .-that u small quantity bf carbonic at td 
ness, the product is necessarily con- had not entered ifi'to combination wilh 
taminated ih a similar manner; and, ^tbe 

as it has been already stated, that But the process thus adopted by inn- 
tlie poai 1-ash of commerce is some- iiufactiirers, w ill not produce a per/tc//y 
times ad ultera^cd to the amount of 80 pure solution of potash. To obtain this 
per ccnt.jU is, of course, of essential substance, therefore, in a perfectly pure, 
importance to piirclusers of this article, or caustic state, for the nicer purposes of 
to have the niea:.s of delecting its im- chemical analysis, it isnecessaiy to make 
purities. it oursel vi's; for all the po/a.vA sold in Lon- 

In the next place, to conveit carbonate don is contaminated with the sulphate or 
of potash into/jure, or caustic potash, »Kur/ote<//’pot«.vA. We itt.ist,tl)erefore,tak« 
another process must he adopted; fsr tlie cream of tartar aai nitre, in equal parts, 
potash in the market contains so much undsettliemon fire ; their eonihiistinii w ill 
sulphur and iron, that it is almost useless produce white uslies, containing perfeet- 
for chemical purposes. To produce po. Iy pure poto.i/i. It is then necessary to 
task in a caustic state, recourse must be procure lime in a pure state; and we 
had to lliosc substances which ynntuin, must, therefore, burn our own lime, which 
it; and caibonate of potash is always is be.st obtained from oyster shells or 
icmploycd for this piirjiosc. If this suh. niarhic ; for, us‘'almost dll the lime, in 
stance be treated with toe, and a #iif- gvimral use, is burnt with coals, it is con. 
fleient quantity of the latter substance tuininatrd with sulphur, and is, theie- 
is employed to combine with the whole fore, n sulphate, or sulphurei of lime. By 
of its carbonic acid, it will be found that operating with pure lime, on a solution of 
the solution will refuse to give ofl any' the nshes of cream of‘iarlur and nitre, 
of this gas, npon the addition of eitl^e and evaporating the solution to dryness, 
nitric or sulphuric acid. Mr, Cri^i/er we shall obtain crystals of potash, which 
here poured upon some lime a solution of must then be dissolved in alcohol, and 
carAonote of potash, unA observed that again evaporated to dryness in silver ves- 
the lime was now undergoing the pro. sels ; by which means potoA will be ob- 
cess of slaking. Those manufecturers tained in a perfectly pure state for che- 
who wish to ubtaia the alkali in a very niical purposes. 

caustic state (soap-makers for instance). The alkaline substance, potash, must 
conduct the proccM in large iron tanks, he considered as d metallic oxide, coin- 
the bottoms of which arc covered, to the pounded of potassium and oxygen. For 
thickness of a foot, with straw or old this brilliant discovery, wo arc indebted 
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t<) the reseniTlipR of Sir Humphrey Davy, 
oil wliose poweiful genius, and persever¬ 
ing netivity, too much ]>ruise cannot 
he hestowed. He found, hy operiiting 
;;o/u.V/ with the gnjvanic buttery, 
tliat the alkali was decomposed, uml 
that oxygen was given off' nt/ine of the 
poles ; hut as he used a solufiortnf potiisk 
in the first instance, the effect of the ex¬ 
periment was diininislicd hy the action of 
the galvanic battery on tlic»toa/ct, in 
wliieli potash was dissolved. He af- 
terwards^lfcfopted another method, by 
fusing ti\(*alfcali in :i platinum dish, and 
liiinuing one poleof a poweiful butlery 
in contact with the dish, and the other 
with the surface of the potash. When 
the gill van 1 C vircle was thus completed, 
the decoinposilioii of the alkali ensued, 
and was accompanied with extremely 
beautiful pluuomeiia. 

Tlie galvanic battery was now pre¬ 
pared, and Mr. Cooper proceeded to ex¬ 
emplify the manner in wliiuli the experi¬ 
ment was peifmmed which led to Sir 
Iliimplirey Dai y’s grand discovery. The 
jioles of tile hiittej'y being placed in com-^ 
niiiuication with a ^portion of potash, 
]iluced in a platinum dish, in llie manner^ 
ileserihed, an imniedinte elicniienl action 
ensued, which, the l.eetuier observed, 
miglil he jierceived by those nicuihrrs 
wlio were near the Leetmc tahle. The 
deeompositinii of the alkali was not, how¬ 
ever, so decisive as in the e\|ieniiieiit of 
Sir Humphrey Davy ; nor- weic the at- 
leiiduiit plienoiiiemi so striking, because 
the hatteiy emjiloyed by that eminent 
ihcinist was of miieli greater power j he. 
sides vrliieb, the Lecturer hud iiu means 
of collecting the results of the decompo¬ 
sition. His priueipar ohjeot was to ex¬ 
hibit to the audience the mode in which 
this splendid experiment was performed 
by StrHumphiey Davy, who found that 
o.vygen was gitjen off abthc posi/iue pole 
of tlie battery, vliile the nrgafioc pole 
emitted brilliant sparks, which he tffWf- 
wnrds ascertained to he potassium in a 
state of combiistioh. Tliis metallic pro. 
duct was subseqiumtiy collected in small 
globules,under the surface of a ffuid,cull¬ 
ed nuphlha. The ex peri men t here alluded 
to is not the mode in which potassium is 
procured for chemical purjioseB', and the 
Lecturer’s object was merely toexemplify 
Sir Humphrey Davy’s {‘xpeiimeut, und 
to shew that potash, like all other sub. 
stances, is decomposed into its ultimate 
elements, when expoitt'd to the action of 
Voltaic Electricity. 

Mr. Cooper now proceeded to describe 
^lle diffeteut processes adopted for the 


purpose of procuring'jaofajtszum for expe- 
iirncntul purposes ; and observed, that 
soon after the discovery of SirHumphrey 
Duv y, tile Fi ench ehemists, Messrs. Gay 
Lnssac and Thcnard, contrived a method 
of obtaining potassium by employing a 
crooked tube of tioii, simil-ar to the one 
now exhibited. Euitof this tube is coated 
w ith clay, or some other siiiigtancc which 
is capable of standing the (ire; and this 
part of the tube, which ]»as»es tlirmigli 
a fiirnncf, is filled with iron turnings. 
The portion of the tube between the coat¬ 
ed part and one of the extremities is filled 
with pure potash, and the iron is then 
III iited, by means of the furnace to the 
greatest possible iotensity. Heat is also 
upplii d to the alkali tUl it is fused, and, 
running down the tube, it becomes de¬ 
composed during its passage through the 
ignited iion. Part of the product of this 
ojierat ion is polu ssuretfed hydrogen, whieK 
IS given off' in consideiiilde f|naiititit‘8, 
while uiuitlier portion ennsistsof polos' 
stum inn gaseous state, which is convey. 

4‘d into a cold vessel, where it isennden- 
sed into a .suUd, or meiallte^form. 

Theconsliuetionof the furnace through 
which the bent lube passed, and of the 
apparatus connected with it, was exhibit- 
ed insa diagram ; and u second diagiam 
shewed uii ingenious inodification of the 
same process, contrived hy Dr. Heniy, in 
■which the melted ii/kalfWiis made to pass 
through nsmall orifice, previoiisto coming , 
in contact with the heated non. A third 
inelhodof procuring'by means 
of a simple retort, was also pointed out; 
hill tliesc proee.s.se.s were of n tedious na. 
liiie, and woiililoccupy,alleast,fiveorsix 
hours. Mr. Cooper uddeil, that all those 
processes weie very iinsatisfactory and 
uncertain ; for they nnglit be tried, per- 
Jmps, a dozen times willioiit siicress, and 
this was one reason why the pi ice of po¬ 
tassium is so extremely high. 

Having lliiis iidiertcd to the different 
modes of procuring potassium, the Lec¬ 
turer proceeded to speak of the properties 
of the metal itself; a poition of wliirli, 
.prepared hy the decomposition of potash 
^ the agency of hot iton, was exhibited 
phial, in which it was confined un- 
dei^lie fluid called uup/tMo, fur the pur. 
pose of preventing the potassium from 
corning in coiitiict with the atmosphere. 

Potassium exhibits all the projicrties of 
a peifectly mrlallic suhstwice. When a 
portion of it h cut through, the divided 
surfaces exhibit the brilliancy of a metal; 
but it is so greedy of oxygen, that it im.. 
mediately oxidizes,or hceomes tarnished, 
except it is kept coveied with a coating 
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of naplAa, a substancp Tthicli contains no 
oxygen. Like otlier metiiU, it is nmllea- 
ble, but it is the lig'htest of all the metal¬ 
lic bodies; its specific gravity,compared 
with that of water, being ns 865 to 1000. 
Of course, it swims in water and some 
other fluids, though it sinks in others, of 
which naphtha is one. 

This extraordinary metal fuses at a 
very low temperature; a temperature, 
in fact, little exceeding that of boiling 
water. U volatilizes at a red heat, but 
the vapour may be again condensed 
into the metallic form by distillation. 
When thrown upon any fluid containing 
a considerable quantity of oxygen, the 
fluid is decomposed, in consequence of 
the great affinity of the metal for the 
oxygen it contains, and the potassium 
becomes inflamed. Mr. Cooper illus¬ 
trated this remark by repeating the 
strikingly beautiful experiment of 
throwing o piece of potassiu7n on the 
surface of water, wlten it instantly 
burst into a vivid flame, ahd floated 
about as if in search of oxygen till, 
by its union with this constituent of 
the water, it becarap converted into 
potash, and Communicated its alkaline 
properties to the fluid. In this expe¬ 
riment, the chemical action is sm in¬ 
tense, and thcicondensation of the oxy. 
gen of the decomposed water, in its 
change from a gaseous to a solid form, 
is so great and so instantaneous, that the 
neat which is generated actually makes 
the metal red hut, as soon as it touches 
the water, and the liberated hydrogen 
is instantly inflamed. If we nowexa- 
mine the water contained in the vessel, 
we shall find that it has acquired a de¬ 
cidedly alkaline character. This fact, 
the/Lecturer rendered sufficiently ob¬ 
vious, by immersing in it a pijpce of., 
turmeric paper, which was instantly 
changed to a brown colour. 

As a further demonstration of Ihe 
formation ofan alkali, by the union of 
potassium with the oxygen contained in 
water, Mr. Cooper dropped a small 
]»icce of the metal upon a slip of moist-i 
ened tuinicric paper, when the trlobulr'- 
instantly lollcd about upon the p|^'r 
in a stale of cotnhnstiun, leaving behind 
It a dislinet brown mark through the 
whole hue of its progress, while the rest 
of the paper retained its yellow colour. 

Mr. Co())>er finally demonstrated the 
powerful affinity of potassium for oxy¬ 
gen, by igniting a portion of the metal 
ill an atmosphere of the gas. For this 
purpose, a retort, containing a piece of 
potassium, was exhausted of air, and 


filled with oxygen gas over the pneo. 
metic trough. The flame of a spirit 
lamp was then applied to the retort 
when the potassium soon became ig¬ 
nited, and burnt with a flame of Aivid 
intensity, till it was c(<mpletely satu¬ 
rated with oxygen. The retort, as is 
generally’the rase in (his experiment, 
was cracked by the intense heat gene, 
rated during the combination of the two 
substanrek, but the result was an 
orange-coloured compomid^ wliich the 
Lecturer stated to be the peroxide o/ 
potassium, or that compoun4 vthich con¬ 
tains the greatest quantity of oxygen, 
whereas the common potash is the pro¬ 
toxide of the metal. 

Mr. Cooper then observed, that, as he 
had thus far explained the composition 
of potash, and traced the various me¬ 
thods of producing and decomposing it, 
he should, in his next lecture, give a 
further illustration of its properties. 


LKCri’UHE FOR NEXT WEEK. 

Friday, December 23, Mr. Cooper’s 
i^welfth Lecture on Chemistry. 

. . ■ ■■" " li . 

LhAMMERSMITII, KENSiNGTOX, ANI> 

CHISWICK mechanics’ INSTITU¬ 
TION. 

We were unable last week, owing to 
the press of other important matter, to 
notice the numerous and highly re¬ 
spectable meeting, which was held on 
Monday, the 5th inst., at the Latymer 
School-room, at Hammersmith, for the 
establishment of a Ml-iihanics’ Institu¬ 
tion in that district, and its vicinity. 
The School-room, which is of consider¬ 
able dimensions, was completely 
crow'ded by 7 o’clock, and soon after 
that hour Dr. Bowling was unani¬ 
mously called to the chair. 

The Chaibma?. opened the business of 
the evening, by stating that the object of 
tff^meeting was to found an Institution 
for the scientific instruction of Mechanics 
and others, on a plan similar to tliat 
adopted by the London'Mechanics’ In. 
slilution. He, regretted tlie iinavoiduhle 
absence of several gentlemen whose at¬ 
tendance had hern anticip;'(ed, but he 
was happy to observe llint tliere was an 
individual near him (Dr.IlmKiiECK) who 
'was well qualified to enforce and illns- 
ti'iitc the advantages likely to result from 
such Institutions, and, therefore, ho 
would not occupy'tlu'ir time in urging 
the merits of such associations. At the 
same time, he could not avoid premising, 
that the inaxini of “union constituting 



HAMMERSMITH, &C. MECHANICS’ INSTITUTION. 


135 


itreogtli," which >lu'ld good iu so maDy 
other transactiousi in the world, could 
not fail to bo equally efficacious here; 
by a union of intellect, by a well planned 
and 4'ell directed exertion of their men¬ 
tal powers, they would have every chance 
of success. ■> 

Mr. Mote, the Secretary, Wien rtad 
letters of apology from Dr. Gilchmst, 
T. Campbell, Esq., S. G. WHTTBREAn, 
Esq., J. C. HomiuirsE, Esi]., M. P., 
and otbfi^igeDtlemen, who bad been 
invited to attend the meeting. The 
Report of the Provisional Committee 
was then read, after which, 

Dr. Bikkbeck, amidst loud applause, 
rose for the purpose of proposing the 
first resolution, which declared the ex¬ 
pediency and importance of institutions 
for the scientific instruction of Mecha¬ 
nics. He said, it was gratifying to him 
to have the opportunity of taking part 
in the formation of an estalilishment for 
the advantage of the Mechanics and 
Artizans of tlieir neighbourhood. Simi¬ 
lar Institutions were formed or forming 
throughout the •Empire. What migh^ 
be the extent, wants, or inclinations 
of that particular neighbourhood, he^ 
had not the means of judging; but 
of this fact he felt assured, that the dif¬ 
fusion of intellectual light, on the 
principle of mutual or self-education, 
created self-respect and confidence, and . 
would sharpen that pcispicacity and 
judgment by wliicb men qualihed them¬ 
selves foi the moie active exertions and 
occupations of lj|£e. Such improvement 
was advantageous, whether they looked 
to the consequences to the individual, 
or as beiiefilting society at large. Now 
there could be no one found bold enough 
to say, that ignorance was preferable to 
knowledge, or that it was better that 
man should be in darkness i ban in light. 
It was too laiato say,aLhat it would not 
be beneficial to expand the powers of 
man by science; it was loo late 
that the circumstances connected vvitli 
the exigencies of life might not be im¬ 
proved by informing men of the princi-, 
pics of science, Jf such improvements 
were calculated to benefit themselves as 
well as society, was there not sufficient 
reason to encourage them to denote 
themselves to scientific enquiries, and 
to expect that this Institution might 
flourish as others had done? In such a 
neighbourhood, where numerous villas 
were rising, and w#iere a bridge was 
building, there must necessarily be an 
immense number of Mechanics and Ai- 
tizans, whose improvement could not 


but be attended with the most salutary 
effects. Where there was so much em¬ 
ployment benefit mtist result, if those 
had cultivated minds as well as bands 
to whom the work was delegated. 
Some acquaintance with the Science of 
Chemistry, for instance, could not be 
without its advantage. That Science 
displayed itself in the art of brick¬ 
making, in the preparation of clay, and 
in the conversion of chalk into lime. 
Then, again, the composition of mortar 
w'as one of great interest; but at present 
it uas imperfectly understood, if the 
workmen had heads os well as hands. 
These were matters to which he general¬ 
ly adverted, to shew that an acquaint¬ 
ance with science was calculated to im¬ 
prove the skill of the workman. That ad¬ 
vantage to society generally might result 
from the application of science to mecha¬ 
nical skill, he had only to advert to the 
instance of Watt, whose wonderful im- 
provcmeiits on the steam engine bud ac¬ 
complished a change which bad produced 
the most extraordinary cfl'ect on the cir¬ 
cumstances of the world. Dr, Birkbeck 
then introduced a series of appropriate 
rcninikson the honourabltt cuinpetition 
existing between the manufactories of 
this •and the surrounding countries, and 
after observing that, to jjetaiii the coui- 
uierciul asceiidency on which the arti- 
zaiis of this country prided themselves, it 
was only necessary that they should have 
minds as well as liiiuds, he adduced the 
cxuuipic of tlic celebrated Arkwright, as 
a proof of what might he Hccomplislicd 
by iq^cliaiiics in Ijuinblc life, and con¬ 
cluded by moving the first Resolution, 
which was scconed by Mr. Ciow, and 
unanimously carried. 

Oiirlimitswilluiilyullowusto slate, that 
_the rest of the proccediiigsof the evening 
w'ere ‘chaructcnzcd by the same uiiaiii- 
niity; tlie whole of the Ucsolnfions, coii- 
uis'tedwitb the foiiiiulion ol'tliu llsuninei- 
smith, Keusitigloii, and Cbiswick Me¬ 
chanics’ Institution, having been earned 
without a (lissentiiig voire. 

After this business was disposed of, a 
M'cry excel lent Leetiiie on Astioiioiiiy was 
^Udivi'ied by Mr. Biiii), of iitoo, who hud 
kiVllj oflbrcil his gratuitous serviees on 
the oe,casioii. The Lecture afforded uni- 
vcrsal sotisructioii to the luoetiug, and 
was loudly applauded tlivoughoiit. 

A ballot will take place on Monday 
next, the 19th iiist., for the elrcfion of a 
Prc-sident, four Vice-Presidents, a Trea. 
surer, mid the other Members of the Com. 
iiiittee of Mananemeiit, at which time all 
those Members who have paid their Qnai - 
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terly or AnnaalSiibscrip«ioits, will bc'en- 
titW to rote. Subsciiptions niid Dona¬ 
tions will b<’ )T>Rcivcd, in the interini, by 
Mr. J. Gommp, jun.', Treasurer, jrrotem. 
iiearUuinnicrsniitli Broadway; Mr.Reed, 
Bookseller, llaiuniersinitli; Messrs. 13a. 
ker uud Son, Groceis, Keusiiig'ton ; 
Messis. Adcy and Son, Grocers, Tiirn- 
bain-Green ; and by tlie Secretary, Mr. 
Mote, No. 1, Lower Mull, Hammer, 
sinitli. 


PETRIFACTIONS. 

Few natural curiosilas have indured 
more spei'idation, t>r exi iled more curi¬ 
ous research amoiip jihilotophors than 
the above jihenoniena. That being's 
which were once endued wTlh life and 
the power of loco-motion, should, af¬ 
ter the lapse of years, Locome convert¬ 
ed iuto an a])parently stony inasi, de¬ 
fies al first tlie bcliel oj'cvai eveduloiis 
minds. Several very rigcn'hi'as llieor.es 
have been inveukil to aecoiinl foi 
lluise extraordinary appearances; hut 
the one at present most generally re¬ 
ceived, and vdiich ap)>ears to be nearer 
the truth than any ol the others, does 
not aibnit of the identity of the subject 
under examination. 

The nature of the explanation now 
almost uiiversally admitted, is that the 
subslanee called a petrifaction, is not 
tlie original Ihing jtself changed in 
any way, but merely a fntdnlhon, and 
tlie formation of which is cffcctejl m 
the following manner. Any substance, 
take for mslanoe an oyster, having, by 
some cause which it is not nee.essary 
here to mention, become deposited at 
some depth in the ground, hclo-if the 
reach of ordinary agricultural or other 
iinplementi, in a peculiar sort of earth 
necessary for the ■production of this ap- 
])earance, in time moulders away and 
mixes with the surrounding soil. As 
it 18 gradually resolved into its primi¬ 
tive and originally component parts, 
a deposition of fluid, containing in s^ 
lutiou, the stony, clialky, or other eai^ 
which fonns the petrifaction, supplies 
its place, and the fluid particles being 
removed by evaporation and absorp¬ 
tion, in time the whole mass becomes 
solidified, and according to the nature 
of the soil, so it is formed either of clay, 
chalk, &c. assuming the form and size 
»of the original oyster. 


Though strictly speaking the word 
petrifaction, as applied to the opa:a- 
tion of nature just described, is not 
perfectly correct, yet as being conso¬ 
nant to general custom, and being Store 
easily understood-by the reader than 
the , adoplrm of new terms, it will be 
used m I'he usual sense throughout this 
brief treatise. The -viord fossil is also 
frequently applied to the substance un¬ 
der consideration, and it Ijfj uscd 
indiscriminately with tlie foiflier word 
to avoid tautology. 

Organic remains of animals in the pe¬ 
trified form, from the huge and mighty 
elephant, to the comparatively small 
rat, have been discovered in various 
parts of the world. At Kirk dale in 
Yorkshiio, a cavern w'as exjilored, con¬ 
taining a vast quantity of tlie bones of 
the animals just mentioned, together 
witli those of the Iiyaina, tlie wolf and 
Olliers. Muscles, oysters, and the com¬ 
mon bivalves of our seas, are met with 
uj great abundance, as elso some varie¬ 
ties of tlie nautilusc The ec/imus or 
'^ea-hedgehog, as it is 'termed, is fre¬ 
quently found in our own country, 
sonw'varieticsof whichinas/Z/ccotf#, and 
others in a chalky state, are in the 
pos.=ossion of the writer. In fact, the 
■fossilized remains of great numbers of 
tlie annual kingdom, and many of the- 
fishes, and llie molusca, aie to he pro¬ 
cured ploutifiilly ill England ; hut w'hat 
appears most .surprising is, that .such 
vast quantities of the jietrified remains 
of living beings should he discovered 
in several o!' our counties, while no 
svich licings are ever ini’t with in tlie 
. .recent state. An mhal ntant of the deep 
called by naturalists the Cornu Am- 
npmis, is diffifscd vety generally 
thi^,ghout the earth in certain situa¬ 
tions; hut it is never found mthc living 
state, with the exception of one very 
small variety. Some varieties of the 
'grifphitce are also abundantly seen 
fossilized, but never ahve, in any of the 
seas surrounding us. 

The.se facts, with others, have been addu¬ 
ced by geologists, as affording presiunp- 
tive proof of the universal deluge, and its 
having entirely changed flic face of the 
earth as it originally was formed, and also 
of having swept away, in its general 
destruction, the various animals which 
inhabited its surface, and the several 
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tribes of fishes, and other aquatic te¬ 
nants of its oceans. In further proof 
of this argument, immense bones liave 
been found m the state ot petrifaction, 
much larger than 1)elong to any known 
animal j considerably greater in siee 
than those of tlie elephant, *nd winch 
are supposed by many to be tlfb remains 
of the maunnoth, which is spoken of 
briefly in the Mosaic book;^ An im¬ 
mense verj^irir, and one somewhat 
smallerVi!^5 in the collection of the 
contnbulur of tins article, and which 
have been decided, as tar as humaiPde¬ 
cision can influence such a question, 
to be without doubt bthinging to tliat 
unknown and indescribable creature. 

IslitisTtou. Luther. 

riOURSE OF THE RIVER AMAZON. 


why the river rises higher than its 
hcadj which to me appears to be a 
natural consequence of the earth’s re¬ 
volution on its axis,*by wliich all fluids 
are carried Irora the Poles, where there 
is no motion, to the equator, where 
tiic motion is quickest of all; and 
hence the cause of the equatorial dia¬ 
meter being longer than the polar. 

Your’s, &.C. ~ 

Also a Mechanic. 

MOrSTUKE IN THE ATMOSPHERE. 

To the Editor of the Mechanics* Register. 

Sin,—As Amkius lias not answered 
the query respecting tlie Rain Gauge, 
I would suggest to your intelligent 
correspondent, “A Juvenile Pliiloso. 
plicr,” the windward side of such a 


To the Editor of the Mechanics' 
liigistcr. 

Sir, —In reply to your correspon¬ 
dent’s inquiry in a late Number ol the 
Register, Vol. H. ])agc dGfi, respecting^ 
the reason why fiie River Amazon 
rises in its progress (and many other' 
rivers are similarly circumstancoil), 1 
would beg to ofl’er an explanation 
which, perhaps, may be thought satis¬ 
factory. 


tower as that now erecting near Water, 
loo Bridge, as a convenient situation 
for the two gauges, taking care to place 
the lowest above sun ounding buildings. 
I am, Sill, your obedient servant, 

17, Gco,j>c Street, ’S. E. Ash. 

Ifahrorth. 

. ^ --- 

WOlSTURE IN THE ATMOSPHERE— 


ficiiuijio, umj MV. inuugiiL ijunc- ^ OMIlUSTION OF STEAM. 

actory. Editor of the Mechanics' 

-^ licgister. 

Sir,—I am not tauch surpriserl that 

-'\ “A Juvenile Philosopher” should re- 

/ / ^ \ \ quest some information previously to 

j [ j \ engaging in the experiment which he 

\ V I talks of, for, undoubtedly, his letter in 

/ your lust Number, proves him, at pre- 
sent, to be totally unqualified for the 
^ task ; but, Uiat he sliould apply to one 
w;ho “ dispenses wuth the clearness of 
The atmosphere mere easily taking thought indispensably requisite in phi- 
the spheroidical tiguie than the earth, Idsophical research,” and writes what 
its superior pressure on the equ^fial he is pleased to call “ nonsense”—does 
parts may counterbalance the want of surprise me not a little. • 
attraction, andj consequently, the phe- JJefoi’e entering further into the dis- 
nomenon exhibited may be produced* cussiou of the qutstion, you will allow 


as per diagram. 


to make an observation or two, in 
JuVENis. i^^ly to his attacks, the pertness and 


COURSE OF THE RIVER AMAZON. 

To the Editor of the Mechanics' 
Register. 

Sir,— I observe in No. 51 of your 
publication, a fev^ remarks on the 
course of the Amazon river, in which 
the writer wishes to know the reason 


arrogance of which, are sadly at vari¬ 
ance with the modest and unassuming 
signature which he adopts. To what 
cause to attribute the harsh and angry 
spirit of Ills elter, Iknow not, unless it 
be my exjjosure of his plagiarism, 
which, by his letter in your 5yth Num¬ 
ber, he wou.'d fain have us believe, was 
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Uie offspring of his own precocious ge¬ 
nius. 

First, as fo his question, “ How he is 
to shelter the vessels, so that the shelter 
shall not,-by obstructing the wind, ac¬ 
celerate its motion over the bowl ?”— 
In order to answer a question, it is, 1 
believe, vtiy necessary, first, fo under¬ 
stand it, and 1 have yet to learn how, 
by obstructins a body we accelerale 
its motion ! 1 would beg to observe, 
that clearness of expression is quite as 
necessary as “ clearness of thought,” in 
philosophical research; and when he 
puts the question in intelligible lan¬ 
guage, I shall be happy, if it be in my 
power, to answer it. 

Secondly, as to his “ appositely 
chosen example of my opacity of 
drought—my attempt (as he says) to 
explain the combustion of steam on 
mechanical principles. I certainly 
never attempted any explanabon of 
such an absurdity. Tlie effect pro¬ 
duced by Mr. Evans’s steam furnace, I 
did, with great humility, attempt to ex. 
lain on chemical principles, and which 
should much like to see successfully 
refuted by some of your scientific 
readers j and when that has been ac¬ 
complished, my explanation of the same 
effect on mechanical principles, may, 
perhaps, not be beneath the notice of 
“ A juvenile Philosopher j”—but let 
him remember, that on mechanical 
principles, nothing was said of, the 
combustion of steam. 

Thirdly, with respect to the meteoro¬ 
logical fact in question, my explana¬ 
tion of which, he is “ about to refute,” 
he says, “ That the coalescence of the 
jjarticles is, in some decree effected by 
recipio(;al attraction none will doubt.” 
This is all that is rcquirorl to establish 
iny hypothesis; and unless he can de¬ 
fine at what distance that power ceasiis 
to exert its influence, his attempted re¬ 
futation is, in itself, contradictory. The 
fact is, he does not understand 
theory of attraction ; he allows its i(r- 
tlueuce on tlie particles when in a state 
of vapour, to torm drops, and docs not 
allow it m the drops themselves to¬ 
wards each other. I luvc always been 
taught to legaul it as acting at sensible 
and insensible distances. 

And now, as to the terms “closer 
capproxunatioft” and “nearer contact," 


which he is pleased, “ without cere¬ 
mony” to pronounce “nonsense;” if 
I fill a vessel with any substance (no 
matter what) in a gaseous state, are 
not the particles of that body in con¬ 
tact > If I condense that body to a state 
of liquid^yj are not the particles still 
in contat't'’ If I condense that liquid 
into a state of solidity^ am they not 
still in contact > If I compress that 
solid, as may be done iownany sub¬ 
stances, into a less bulk, ai^’^ey not 
still in contact >—^Now, if, in all these 
gradations, the specific gravity be in¬ 
creased in each, how will “ A juvenile 
Philosopher” be pleased to account for 
it, unless by the “ closer 'approxima¬ 
tion" of its particles? Until he is able 
to do so, I would advise him to lay 
aside his pen, and stick to his books; 
and when he agam imputes to his op¬ 
ponent “ nonsense,” let him think of 
the scriptural uijunction;—“Pull out 
tlie beam that is in thine own eye, then 
shalt thou see clearly to pull out the 
mote that is in thy brother’s eye." 

Your’s, &<?.■, Amicus, 

OBSERVATIONS ON ANCIENT HOROI.OGI- 

CAL instruments; the gnomon, 

CLKPSYDRA, &C. 

[F rom Mr. rarlivgtnn's Mechanics* 
Gallertf.^ 

The gnomon, which.Mibsequcnt ira- 
provements have converted into a sun¬ 
dial, was probably one of the earliest 
instiumcnts employed in the nieasuic- 
ment of time. Indeed, the progress of 
•ft tree’s shadow, a phenomenon which 
must have been o^n to Ihp observation 
of all, might have served as a tolerably 
accTfrate substitute for that instrument ; 
and it may reasonably be concluded, 
that the vast altitude of the Egyptian 
,,pyramids formed part of a design for 
representing the wide dominion of the 
living monarch, by the shadow thrown 
from his maiisoleutn when dead. 

The dial q/'yihuz may be adduced as 
one of the earliest instruments for the 
measuring of time upon record;* and 
as king AharJived about seven hundred 

* Fide Isaiah,chap, xxxviii. verse 8. 
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and fifty years prior to the Christian 
era, it will be evident that the antiquity 
of the sun*dial is much greater than 
that pf the water-clock, which certainly 
belonged to a later petiod,—The fiwt 
sun-dial employed at Rome, ^s placed 
near the temple of Quirinus, by Papirius 
Cursor, the Roman general, B. C. 293; 
before which period, it appHears, that 
they h#d rpcr'mode of calculating the in¬ 
termediate points of time whicli occurred 
in the calen'dar, but what was fumifhed 
by the sun’s rising and setting. Soon 
after this period the sun-dial became a 
great favourite with the Roman people, 
and large sums were oflercd for instru¬ 
ments of this description. But it will be 
apparent, that however useful tbeancient 
gnomon might have been considered, as 
a coar.se measure of time, it could never 
have been very generally adopted in 
those climates, m \^hich the atmospheri.^ 
did not adinitkof frequent observation. 
Accordingly we find that the clepsydra, 
or water-clock, was employed at a very 
early period; and Vitruvius states, that 
they were much improved by Ctesibius, 
of Alexandria.* 


At first the time was indicated in 
those instruments by the gradual drop¬ 
ping of water from mn elevated vessel, 
or reservoir, to a receiver beneath; and 
the reservoir being graduated, the 
empty part shewed the number of hours 
that had elapsed siuce it was replenish¬ 
ed. It was, however, soon discovered, 
that the water would not run equably, 
as a greater quantity must pass out in 
any given time when the vessel was 
full, than after it was emptied of a por¬ 
tion of its contents. A reference to the 
nature of hydrostatic pressure will suf¬ 
ficiently account for this fact, as it is 
invariably found, that the supply of 
water from a cistern depends upon the 
height of the column above the aper¬ 
ture. This irregularity in the dropping 
presented an obstacle which it required 
much ing-enuiiy tocorrect; and although 
a variety of attempts were made to suit 
the graduated scale to the efflux, it still 
remained but a very imperfect instru- 
meift. A better acquaintance with the 
laws of hydrostatics ha? now, however, 
suggested a mode of effecting a division 
of the vessel,which it may be adviseable 
to apply to this primeval instrument. 


* In the list of those persons who have 
most bencfittctlMie art of Horology, the 
name of Ctesibius certainly stands pre¬ 
eminent. Tie lived about 130 years 
prior to the Christian era, and his father 
was a barber of Alexandria, in which 
place this ingenious mechanic was born. 
He invented the pump and other hy-* 
draulic instruments, but the clepsydra 
may justly be considered as the most 
important of his inventions. Tlifc. (#1- 
fowing accidental circumstance appears 
to have developed his taste for mechani¬ 
cal pursuits; l^pon lowering a rriirror 
in his father’s shop, he observed that* 


It is found that the velocity with which 
wutv spouts fioin the same sized apo- 
ture, furiiislied with a variable reservoir, 
is as the square root of the height of tlic 
surface of the fluid. Thus, if a glass 
vessel he taken, out of which all the wa- 
ter will flow through an opening, regu- 
lH^ed for the purpose, in exactly twelve 
hours, the whole height imist he divided 
into the squuie of 12, or 144 equal parts. 
Of these 11 X 11, or 121, must be mea¬ 
sured from the bottom to find the lioiir of 


the counterpoise, whicli was contained 
in a cylinder or case, produced a sound, 
by diiving the air before it; and upon 
examining the phenomenon more strict¬ 
ly, he concluded that he might make an 


10 X 10, or 100, f I oni the hot- 
lo3t, will give the division for ten o’clock 
9 X 0, or 81, the hour of mne; ami so 01 


instrument in which sounds should he 


■ produced, by the action of water in did Roman concerts. It is said that a 
various sized tube^* The water organ, MS. tieatise, on the art of dividing and 
which lie thus constructed, was re-m- mcasiinng bodies, written by Ctesibius, 
vented by the emperor Nero, and it wa,s is slill prcsc'ved in the library of the 
a common auxiliary in the must spien- Vatican. 
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contiauallyj taking tlic square of tlie liour 

to he graduated. 

We may now, however, examine the 
construction of two vessels, so construct¬ 
ed as to admit of an equal division for the 
whole twelve hours, one of which was con 
trived hy Hero, of Alexandria.* The first 
of these is represented in the following fi¬ 
gure, in which a represcntsaconical vessel 
furnished with an aperture at c, a supply 
of water being introduced every twelve 
hours by the trough d. If the vessel ac 



Another mode of producing the sanif 
eficct is shewn in the second figure. 
The cylindrical vessel a is in this case 
furnished with a float, and syphon b, the 
latter being provi3ed with a stop-cock, 

* This universal genius, who flourislf.. 
cd in the reign of the emperor Justin ian 
appears to have made considerable pro¬ 
gress in almost every branch of uiecha- 
iiics. He was probably the first that ap¬ 
plied steam as a prime mover in mecha¬ 
nics ; niid his water.clocks have been 
justly considered as master-pieces of iu- 
^enuity. 


had been constructed of a cylindrical 
form, it must be evident that the present 
mode of g raduation would not he adapted 
to the purpose of an equable division of 
timp; hut as tliftt vessel is laiger at the 
first hour tjian it is at those which suc¬ 
ceed, it ah'ords a greater supply to the 
exit pipe, so that as the fluid descends, 
the capacityiof the vessel diminishes with 
the velocity of the fluid. WWnisetlnis 
an equable and uniform descent through¬ 
out. 



r * 

rf, to regulate the flow of the water at r. 
The^Vssnrc is in this case always equa¬ 
ble, as the syphon iq variably remains at 
the same depth beneath tlfe surface of the 
^ater, sinking with the reservoir that 
supplies it. 

(7b he continued.') 

EFFECTS OF CARBONIC ACID OAS 
ON THE ATMOSPHERE. 

7’o theEditor of the Mechanics' Register. 

Mr. Editor. —As you have pemiit- 
tedyour columns (N!) 61, p. 75), to be 
made the channel of a somewhat, 
scurrilous attach on an Miicle I wrote 
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in them, relative to certain properties and what those compositions are, ro¬ 
of Carbonic Acid Gas, in preserving quiring such preservation ?” Now, as 
substances with which it combines, by respects mineral compositions, that was 
your correspondent, F. C., which I not strictly my meaning, although 1 
Ihit^ was uncalled for, 1 trust you confess the sentence as it stands, may 
will also allow me, in my own defence, admit of that interpretation j taking it, 
to argue the point a little w»th him, in therefore, m a limited sense, I have no 
his oten'peculiar isay; notfliatlcon- objection that he avail himself of his 
sider this mode as tire best for eliciting supposed advantage; and quoting car- 
truth, or benefitting science^ but as one bonate of Unic as an example,! en- 
that is forced upon me in this instance, quire w^hat is the ctfeet produced when 
Indeed, so' little docs there appear of me c^boruc acid gas is driven oli’ 
the suaiftcr in modo in this gentle- from it ? do we not see what was Im'- 
man’s composition, that no one mauld lure a hard and solid rock, become 
ever have suspected him of tiaving, at Inable to the tuueli, and break into 
any pt'riod of his life, belonged to a powder ^ and is not this a proof that it 
Profession, "in which that is usually owed its preservat.on in that form (viz. 
held to be a requisite, if he himself had ^ rock}, to that gas ? I will even go 
not let us into the secret ; and as it is, further, and say, that though nature 
the quantity of bile vomited forth on instructs F. C. m no other mode of 
this occasion is so great, and shews absorption ol this gas, but byveget- 
such a diseased slate of the system ablcs, yet will this substance, from 
generally, as to make his skill in the ''hieb it has been driven off, again 
hcal/ng art appear at least equivocal, speedily absorb it Irom the almospliore 
F. C. opens his attack with the ful- ®nd resume its former state •, on tlxe 
lowing d'csj}fit. —“With youf knowledge of which, most cements are 

leave (Mr. Editor), I will dissect his formed,—even that with which our 
lelU;r throughout, and if I do not shew house's are built. Proceeding m his 
it to be a tissue of nonsense, write me <^‘b£yge, he makes me say, “ Or^gen 
down Ass forever.” Bravo, Mr. Hec- Gas is not to be respiijid unmixed for 
torj nous verrons. any length of time,” (he should have 

This assuredly at the commence- added tveM and that fuithcf 

ment, smells a little of the shop, and down, I say, “ it is not to be respired 
would give earnest, if he was au fait at all,” in answer to which, he says, 
at liis trade, of his cutting the matter “ Ospgen Gas may be respired unmix- 
up in grand^tyle ; never, however, cd, and long without injury, &c.” and 
was a subject seen so hacked and <heiT proceeds to say, “ that breathing 
mangled as'this is. this gas pure, has cured many diseases.” 

My attributing to Providence, some The first ol these assertions however, 
special purpose, in the general distribu- rests on his own dictum, lor he quote's 
tion of this gas, to counteract other anct no aiilhonty to prove it; and as to the 
opposite efl’ects in the atmosphere, first second, it is probable that, taking it in 
challenges disapprobRiion, and sounds small quantities, it may be beneficial 
to him “ somewhat unbecoming.’^Thgt, some disorders, as he professionally 
Mr. Editor, is very likely, and probaUy may have had an opportunity of know- 
he is to be found of that school of Ing 5 but wliat of that,-—does not he 
philosophers, ^lat attribute every thing also know, that Carbonic Acid Gas, by 
to the aoctrine of chances. ^ means, of certain media, is so likewise. 

He next asserts that** no/art-instructsscurvy and putrefactive disorfers ? 
us in no other mode she has of getting OA Vgen Gas may be br&thcd 

nd of such vast quantities of this (Cor- pure and. long with imp^ity, I would 
bonic Acid) than by its de- just ask, why it is, that in making ex¬ 
composition in vegetables.” Whilst I periments with it on the human fran.e, 
have shewn him that it is one of the it is found advisable to dilute it so 
most generally diffused principles m highly as 63 per cent, with nitrogen, 
nature, entering into the composition in the form of Nitrous Oxide, and 
of almost every substance, &c. He when we witness its effects on a person 
now makes me say, ** Carbonic Acid breathing it, even in this state, some- ' 
Gas preserves mineral compositions!” times requiring four men to hold him 
and then requests “ I will tell him how ? down in his chair, to prevent his com- 
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milting violence? IfF. C. disco veils so 
iniieh irrifability in raerely discussing 
the subji'ft, we may easily conceive 
what effect hreathieg the pure material 
would have on that unfortunate gen- 
lleiuan. 

On looking into Murray, I find he 
says, “ If an animal be confined in 
Ojci/n'rn Gas, its respiration becomes 
hurried and laborious, and it die?, even 
though so much Oxygen is present, 
that anotlier animal ot the same species, 
introduced into the residual air, will 
live." And in another place, speaking 
of Nitrous Oxide, he says, The large 
warm-blooded animals confined in it, 
die generally in five or six minutes •, 
the smaller, in one or two miantes,” 
So much for that part of the subject. 

In the next article, F. C. gives us as 
fine a specimen of mock pathos, and 
in au ideal in composition, as ever was 
penned, and which it would be a pity 
not to give entire—taking fire at the 
supposition that brick and lime kilns, 
in large cities, has an effect m counter¬ 
acting the hpraidity of the atmosphere, 
and that, without tliis, in our moist 
climate, they would scarcely be habit¬ 
able, he exclaims “Ah ! you naughty 
officers that tbok up men the other 
night, and called them vagabonds Tsee 
the Times paper) because they darea to 
sleep near a limekiln: could, you not, 
dull of apprehension, perceive these 
were but poor philosophers offering up 
their adoration at the shrine of '^cir 
fayourite, the god of their idolatry, the 
philosopher's stone! the prolonger of 
life! the renovator of cities 1 without 
whose vital breath we could not exist! 
And vile sacrilegious wretchesi how 
dared ye remove, a few days prior, 
another of these self-devoted philoso¬ 
phers, from the temple that he loved ; 
true, he was dead to us, in a worldly 
sense, but like otho' poss^orsof the 
secret of the philosopher's stone, be 
was immortal in realUy, neve^ 
dying? lying in his glory, mixing/is 
carbon with, from, oS, or out of the 
altar, and wanderingto renovate towns, 
cities, and the world at lat^ ?” toll de 
roll, loll! what a beautiful illustration 
have we not here of Pope’s celebrated 
lines in his Essay on Criticism:— 

“ Some bare at Srat for wtts, then poets pa»t •, 
“ Tam’d , crittca nest, and proved plain foole 

at last. 

“ Some neltiier can for wits nor crttice paw, 

« Aa beavy mnles are neither borw nor aw.” 


If the object of all this was to shew 
that bieadiing Cario/i/c Acid Gas uii- 
niixed, would prove fatal, what neces¬ 
sity was there for that which was con¬ 
ceded at the outset > All I contended 
for, was, its groat antiseptic qualities, 
its univer.-^! diffusion in natui'e, and its 
couseque.it utility, as opposed to Oxp- 
gcti, the great Acidfft/ing and Corrod¬ 
ing principle in promoting the de- 
coinpositiSn of substances. When told 
that tins latter is constantly'lit work in 
close and confined places, he demands 
“ where such places are to be found f ” 
IfF. C. means by this, his “ Fare Oxy¬ 
gen," I say nowliere j as its volatility 
is siicli, that when set at liberty, it im¬ 
mediately seizes on some object within 
its roach, or escapes into the atmo¬ 
sphere. But if he IS desirous of seeing 
it actively at work, he has only to go 
wherever decomposition is going for¬ 
ward, and follow his nose into any of 
the common sewers about town. Car¬ 
bonic Acid Gas differs from Oxygen, 
<in that its specific gravity being greater 
than that of the ktmo^phere, it will 
lie unmixed (if not agitated and dis¬ 
persed) on the surface of the ground 
where it is generated, as on lime-kilns; 
and any perron having the imprudence 
to place his head on the ground, 
within its atmosphere, will assuredly be 
suffocated. Alluding to some remarks 
I made on Fermentation, he says, “ I 
do not profess very cort?ctly to remem¬ 
ber the theory of it, but I know that 
Carbonic Acid Gas is generated, and 
I know that Acetous Acid is generated, 
and I am also confident, that sour 
wine was never yet cured by Carbonic 
'Acid, but I know it has by adding 
Carbonate of S^da, the^soda entering 
into combination with the super-abun- 
ffStaVAcetous Acid, and evolving the 
Carbonic Acid Gas, with which it was 
previously combined." 

In this, it is really difficult to pro¬ 
nounce which to admire most, his mo¬ 
desty in allowing his ignorance, or his 
presumption, after sucmdeclaration, in 
asserting Uiat of which he is positive. 

If he has ever heard of the process, 
as he says, he must know that in Grer- 
many, where it was first discovered, the 
only process u8ed,*wa» either by adding 
Charcoal to the wine, or putting the 
wine into a cask, the interior of which 
was charred; for Carbon having a 
greater affinity for Oxygen, than 
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Oxit^en lias lor almost any other sub¬ 
stance, excepting- the allcalis and 
mvtuh, wiilsp(.*edily seize upon it from 
the Acefnuh, tc form Carbonic Acid 
f/c.y and restore the liquor. 'I'liat 
Carbanaic of Soda will produce, a 
sniiilar etlecf', I am willnig to allow-, 
but a new sulistancc, Acefaf* qfSada, 
being formed in the wine, which it did 
not before contain, querc, whether its 
flavourand quality would not be altered 


the feeliiig-s, rtf their opponents. We hope 
these leniurks will ho rereiired hy the 
two gentlemen whose eoniiiiunicatioii.s 
have occasioned th,em, with the same 
siiiril of couciliatirtii which has diclaicd 
them,and that the hint will also be taken 
hy some others of our correspoiidents, 
who hnve oceasionnlly, in the warmth of 
argument, stepped a little beyond the 
Itoiinds of dispassionate discussion.-— 
Ed.] 


by it ' 

I may here add, that such are the 
preservaliva properties of Cro-iio/ij^^hat 
water put into casks that have been 
charred inside, il is found will keep 
good in any climate, and for any length 
of time; and fresh meat, wrapt in cloth 
well dusted with powdered cliarcoal, 
and excluded from the "air, may be 
kept sound in like manner. 

Having now refuted all that is ina- 
lerial in the observations of F. C., I 
will leave it to your readers to judge 
which of us lias most occasion to go 


ANSWERS TO QUERIES. 
Qufbies, Vol. II. Page 304. 

GASES GENKIIATEIJ BY VEGETABI.ES. 

I shall answer your correspondent 
Ecegtriu, in a diifcreut manner from 
F.C, (page 13 of the present volnrae). 
To the second part of his first Query, 
1 answer; vegetables during their 
growth consume the ot the air, 

and form carbonic acid in a quan¬ 
tity proportionate to the oxtfgen con¬ 
sumed; and this takes place, not only 
in the dark, but in open daylight, ex- 


wiiumoi us lias musi uccasiou lu gu influence 

10 Khooijimd whiter lie Imnot now, J ^ 

fully esfablish|,'d ms claim to the title 


he promised himself at the commence¬ 
ment. Of this, however, let me assure 
him, that he may prick up his long eats 
and, delighted, bray as loud, as deep, 
and as long, in future, as he pleases, 
without attracting further the attention 
of—Mr. Editor, 

Your obedient servant, 

^ Gmo. Henricus. 

[Gmo. Hewkicits liM certainly some 
grounds for imputing a want of cour¬ 
teousness to his opponent, and we have, 


His second Query “he has not in 
the snote to his communication in a 
great measure answered himself; " for 
vegetables do not “ repose during the 
night, ” and they do not, “ during the 
day, ” give out ort/geh enough “ to 
improve our atmosphere considerably; 
because many plants grow without 
being exposed to thesofer rays, and at 
ceitain seasons the degree of exposure 
is very inconsiderable, when compared 
to the seclusion. In winter, when near¬ 
ly all Hie functions of plants are stop- 

therefore, as an act of justSce to G. H., • carbonic acid gas con- 

allowed him to. retort i^^a style somewhat 
similar to that of F. C. We must, how- 
ever, candidly confess that we have in¬ 


serted both the communications in ques¬ 
tion with some reluctance, for we per¬ 
fectly agree in opinion with O. H., that 
this is ** not the best mode for eliciting 
truth, or beneiitting science.” We are 
anwilling to put any unnecessary re¬ 
straint on the arguments of our corre- 
spondenta, but we must intreat them to 
bear in mind, tbaf the suaviter in mode 
is not less essential than tho/brtiter inre^ 
and that, in all scientific discussions 
they should studiously endeavour to con¬ 
vince the judgment, without wounding 


It will hot be newBsary to answer 
thS third Query, for what I have al- 
r®wly said will explain it:—^that under 
the exposure of solar rays, vegetables 
decompose carbonic acid gas and form 
* oxygen^hni when exclude from them, 
%Tjen though there may be light pre- 
sem, ttey consume oxygen and form 
carbonic acid. —Ind^, vegetables, 
when confined in carbonic acidt die, 
while they live and flourish in oxygen. 

The next person who wields the 
“grey goose quill” on this subject, is 
Gmo. Henricus. (-vide page 62.) In 
the first paragraph, he m^es a mis¬ 
take in stating, there i s one per cent of 
.fixed air in the atmosphere; Uiere is 
Only a thousandth part. In anodier 
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Qf Vi^ feme, he says, oxygen is 
ja!Q^ «*to for any length of 

tiiitte Wfthout producing, ultimately, the 
same fatal effects asf the other {carbonic 
ttcid ); and in the second, he says, 
■“ oxygen, or rather nitrous oxide, for 
it cannot be respired pure." Now oxi/- 
gen not only can be resjiired a long 
time, but it supports animal life in a 
more eminent degree than rommon air; 
a bird beitig confined m it lives four or 
five times as long as it would in the 
same quantity of ahuospheric air, Air 
in which there is excess of oxi/gen, 
increases the circulation of blood, and 
gives to the human frame all the marks 
of a more intense vitality; and it is like¬ 
ly life may be rather shorter, but more 
pleasant, in proportion to the excite¬ 
ment; while. Oil the contrary, air in 
which there is a dc^ricnej/, as in cities 
and apartments, in which persons have 
breathed, or combustible matters have 
been burnt, is injurious^ and it is 
found to cause those who breathe it to 
become “ dull, languid, and weary, as 
if the springs of life were drying up. ” 
Animals cannot be confined in ill 
ventilated apsutments with impunity. 
Horocs will become infected with the 
glanders, and fowls with the pip. This 
occurs in like manner in the vegetable 
kingdom; and the unhealthy appear¬ 
ance of vegetables in crowded cities 
is a very good proof. The following 
extract from Enelpn, will be mo^ like¬ 
ly interesting to your readers; “ Tliatthe 
smoke destroys our vegetation is shewn 
by that which was by many observed 
in the year 1 (>4 4, when Newcastle was 
besieged, and blocked up in opr late . 
wars, so as thro’ dearth and scarcity of 
coals, Ihise famous works were either 
left off or diminished; divers gardens 
and orchards planted even in the very 
heart of London, (as in particnlar, my 
Lord Marquis of Hertford in the Strand; 
my Lord Bridgewater’s, and some * 
others about Barbican) were observ^ 
to bear such plentiful and infinite qimi- 
tifits of fruits, as they never produced 
before or since, to their great astonish¬ 
ment, but it was by the owners rightly 
imputed to the penury of coals, and 
the little smoke wliich tiiey took no¬ 
tice to infest them that year, ” 

I sliould be obliged to him to ex¬ 
plain the passage beginning vdtb “It 
may be asked, ” for it is very unintel¬ 
ligible, or I am very stupid. He offers 
to shew how excess of oxygen is en¬ 


gendered in the atmosphere, and then 
tells us it is principally by moisture 
decomposing animal substances, and 
producing sulphuretted hydrogen 
and other deleterious gases. 1 am 
sure your readers ought to be obliged 
to him frr his “new and important 
view of ffie subject f ” a subject which 
only exists in his imagination, oxygen 
being mvianably in the same propor¬ 
tion in the atmosphere. . 

After having uoticad fermentafior, 
he says,“Here (which docs,he mean, 
the*V7f’f7«MS or vinous fermbiitation ■') 1 
think there can be little doubt that the 
oxygen, as well as the calorie, are sup¬ 
plied from the moisture."" Now, if he 
means llie vinous fermentation, no oxy¬ 
gen is absorbed—^the atmospheric air 
not being essential to the. process; al¬ 
though the liquor when shut up does not 
so readily fennent; this, however, de¬ 
pends on the accumulation of carbo¬ 
nic acid gas : nor is any water decom¬ 
posed during the process ; it is the sa¬ 
ggar alone furnishqs the two new pro¬ 
ducts, the alcohol and the carbonic 
acid gas; part of the carbon unites 
with the oxygen of the sugar, and form ; 
carbonic acid; and the remaining car¬ 
bon combines with the hydrogen of 
the sugar to compose alcohol. 

But if he meant the actions fer¬ 
mentation, it is the oxygen of the air 
which is consumed, and therefon;, the 
access of the atmosplfth-c is iudispcn- 
sable; little or no carbonic acid is 
evolved. I beg leave to subscribe myself. 
Your much obliged 

And sincere well-wisher, 
Tyno. 


TO CORRESPONDENTS. 

^ I.- , 

We were uiieljle to ect the diafTmin eiiRrnved 
111 time for the iusertloii of N. H.’s cnmniiini- 
cation tnthe iTenent Number.—We are ubiigerl 
to him for hlii fileiHlljr aiii^itestiona, wliich very 
nearly coincide with our own views. 

Mr. B. Wills has our best wishes for the 
ttuceess of bin plnn for the eitoouraK*^ineut of 
Industry j but the insertion of the prospertus 
he has tranamitted to us, might lead to cUscu.s- 
sipns of a political nature, which we are anx¬ 
ious to avoid. 

As our object Is rather to instruct than to 
purale our readers, we must decline inscrtlnir 
the Geographical Riddles of Evlnu Enom. 

Communications Have been received from 
W. Mblloii— 6. .T.—Pox—L ouisa M. H.— 
W. W.—W.von. T.—and several other Cor- 
respondents. 

errata. 

Page 120, col, 2, line 3, for ” Mr.” read “ Dr ” 
Page 120, coi. 2. line 22, for •« faUlng” read 

feeling.” 
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Inetniction tli« food ot the mind; It is lilte the dew and the rain and the rich 
Koil. Aa the soil and the rain Ad the dew cause the tree to swell and pot forth its 
tender shoots, so do hooks and study and discourse feed the mind, and make it un 
fold Its hidden powers. Reverence then your own mind, receive tho nurture of 
Instruction^ tlmt the roan within you may grow and flourish. You cannot guess how 
exceflent be may become.” 

Mrs, Basb tt'i i>. 


N“ GG.] SATURDAY, DECEMBER 21, 1825. [Price Ot/. 
COMPOU.ND WATER CLOCK. 
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ORSEBVATIORS Olf ANCIENT KORQLOei- 
IfcAL IKSTnCSlRNTS. 

TltKCEErSYDRA, OH WATER-CLOCK— THE 
8DN-DIAL—KOBE Of rUOiECUKO IT, 
&C. 

CFrom Mr. Partington^s Meckania* 
Gallery.) 

[Continued from page 1400 
A TBiRB and more complicated mode 
of constructing this instrument may now 
be referred to. The figure in the frontis- 
piere is furnisbed with a wheel »nd 
rach, capable of iadicating (he hours 
optm a dial-plate, in addition to a series 
of perpendicular divisions. The coni¬ 
cal funnel; ft, is supplied by a pipe, a, 
while a solid con6 and stem, it, is made 
to regulate the passage of the water by 
the pipe, c. Should the water enter 
too rapidly, it is carried off hy the waste 
pipe, I; m that the hydrostatic pres, 
sure, or tendency to descend at r, aV- 
W'ays remains the same. 

Having thus sern how tbC supply is 
to be regulated, we may now examine 
the method by Which the hoars an; In- 
dicatei^r 4oat, ef, h furnished with 
a rack, g, which Will, of course, ascend 
as the water rises in the vessel; and the 
teeth cummunicaiting with the wheel. A, 
readily produces a rotatory motion j so 
titat the time is known both by the 
graduated cylinder and the hour circle, 
round which the band is made to pass. 


The ratchet, k, is intended to regulate 
the supply of water, by elevating or 
depressing the cone beneath. 

Having thus noticed a few facts il¬ 
lustrative of the first invention and 
• 

subsequent improvements in this ma¬ 
chine, i( may now be advisable, though 
of course but briefly, to point out the 
simplcsttmude of constructing the sun¬ 
dial, which is an instrument s/ill very 
generally employed, both in Europe 
and Asia. 

The art of dialling consists princi¬ 
pally in projecting, on a given suiface, 
such lines as will coincide with the 
shadow of an index, or gnomon, parallel 
to the earth’s axis, at intervals corre¬ 
sponding to the different boin-s of the 
day : so that nothing more is necessaiy 
for the construction of a dial, than to 
determine the intefsections of the sur¬ 
face on wliich the dial is to be deline. 
ated, with planes'passing through the 
edge of the gnomon, and situated at 
equal angular distances from each othri: 
thas, supposing the plane of the dial 
perpendicular to the gnomon, and pa¬ 
rallel to the equinoctial, the hour lines 
of the dial will be at equal distances 
from each other; but, in other cases, 
their distances will Sc unequal, and 
most be determined either by calcula¬ 
tion or by construction. 
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■ The projection of a dial» dependmij; 
It does, on the compound motion of 
the caith and sun, must evidently re- 
(juire/an acquaintance with spherical 
trigonometry ; but the general princU 
pies of the art of dialling, may^e aptjy 
illustrated by reference to a diagram, 
representing a hollow sphere> with the 
plane of the, dial passing through its 
centre. • 

Thus, if JVC suppose D, P, B, p, to re¬ 
present a transparent view of the eaAb, 
its equator must be divided into twenty-' 
four equal parjs, by so many meridian 
tcmi-circles, as a, c, dy e, &c.; one of 
these will represent the geographical 
meridian of some given place, as Lon¬ 
don, being situated at the point, a. 
Now, if the hour of twelve wcie marked 
the equator, both upon that meridian 
and upon the opposite one, and alt the 

rest of the hours' in order on the other 

• 

meridians, they* would form one great 
hour-circle for London; because, as the 
sun appears to move round the earth 
ill twenty-four hours, he will pass from 
one meridian to another in one hour, 
which will thus agree with the gradua- 
tion shewn above. Then, if the sphere 
Siad an opaque axis, as P, E,/), tenniHa- 



IJorizontalj or Equatorial Dial. 


* By the rational horixon, is meant, 
a great circle, having its plane passing 
directly through the centre of the 
earth, so that all the points of the ra¬ 
tional or true horixon are at a distance 
from the place of observation, equal to 
one quarter of the earth's circumference. 
The term is usually employed in con- 
tradislinctiuu to the apparent or visible 
hoiizon, which may leadily be defined 
as the boundary of our visual organs, 
with reference to ttie earth and sky, 
and which, indeed, seldom exceeds liliy 
miles in any oite direcliou. 


ting in the poles, P and p, tl>c shadow 
of the axis, which is in the same plane 
with the sun, and with each meridian, 
would fall upon each particular meridian 
and hour, when the sun came to the 
plane of the opposite meridian, and 
would, consequently, shew the time 
at a, and at all the other places on the 
same meridian. If a graduated circle, 
B, D, be now drawn through the raiioual 
horizon' of London,* one half of the 
axis, £ P, will be above the plane, and 
the other, of necessity, below it; and if 
straight lines were drawn from the 
centre of the plane to the points where 
its circumference Is cut by the hour- 
circles of the sphere, we shall hove de¬ 
fined the hour-lilies of a liOTixoiital 
dial for London. The same result will 
be attained if the dial be placed in an 
upright position, or at any other given 
■ angle to the plane of the horizon; so 
that it will be seen that the plane of 
every dial represents the plane of 
some*great circle on the earth, whilst 
the gnomon represents i« axis. 

The first of the following figures 
shows a ready mode of converting an 
equatorial dial into one whose plane, is 
parallel to that of the horizon:— 



« b represents a rod parallel to the 
earth’s axis, and the twelve planes 
passing through it, mark, at their up¬ 
per extremity, the hour-lines of an 
equatorial dial The circle, d, c, e, of 
which, the divisions at the side, </, are 
materially elongated, may be considered 
as the plane of a horizontal dial. In 
the second figure, a point is employed 
instead of a rod or wire: in the latter 
airangement, however, a consideiabla 
extent of surface is required. 
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LONDON 

MECHANICS’ INSTITUTION. 
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MR. cooper’s 

ELEVENTH LECTCRE ON CHEMISTRY. 


rflative proportions op the CON- 

STlTCBNTS OF POTASH-—COMBUSTION 
OF PO'I'ASSIUM IN CHLORINE—CHLO- 
UII»E OF POTASSIUM—SCALE Of CIIE- 

SIICAL teClVALKNTS-CHLORATE OF 

PO FASH—PERCUSSION GUNS—INHTAN- 
TA\(',OUS LIGHT—lOUlHE OF POTASSI¬ 
UM-HYDRIODATE OP POTASH—PO- 

TASSI7RETTED HynilOCEN—StrLPIIATK 
OF POTASH—CAHBONATF. ANIJ BI-CAR¬ 
BONATE OF POTASH—ALKALIMETRY, 
&C. 


FRIOAY, DECEMBER 16TH. 

Having, in his preceding Lertnre, 
trouted, at considerable length, of the 
alkaline substances potash and pearl- 
ash, their manufacture as articles of 
cotiitncrce, their decomposition and the 
rc-unioii of their elements, Mr. Cooper 
proceeded, this evening, to point out' 
those substtinces with which they are 
capable of entering into combination. 
He wished, however, first, to say 4 ^ few 
words more oq the composition of pot. 
nsh. This substance lias been proved to 
be a compouiJd of potassium and oxygen, 
but the exact proportions in which 
these coR#tituents unite, have not yet 
been slated. The Members will recol¬ 
lect the experiment of the combustion 
of potassium in oxygen gas, and«if, on 
that occasion, a certain definite quantity 
of the metal, say 40 grains, had been 
employed, it would have been found, 
that these 40 grains were capable of 
combining with 24 cubic inches of the 
gas. Now, as 24 cubic inches of* oxygen ' 
weigh 8 grains, and this quantity enters 
into cdlnbin.atfon with 40 grains of«i»o- 
tussium, it follows, that 48 is the com¬ 
bining weight, or equitalenl number of 
potash. Mr. Cooper here refeired to 
the large scale of chemical equivalents^, 
alluded to at page 89, and requested tlje 
utidience to observe, that oxygen stood 
opposite number 8 in the scale, po¬ 
tassium opposite 40, ury^potnsh, the com¬ 
pound resulting from their union, op¬ 
posite 48, the Slim of the two numbers. 
[We may here observe, that the scale 
of equivalents, constructed under the 
direction of Mr. Cooper, is the hugest 
«ver yet formed, and, from its obvious 
utility for the purposes of public illus- 
tr.ktitui, we have no doubt that scales, 


upon tbc same extensive and excellent 
plan, will be adopted at other Institu¬ 
tions, where chemical lectures are given 
to large audiences.] 

It has been seen that potassium is ca¬ 
pable of combining with one of the sup¬ 
porters oi^ombustion, viz., oxygen, and 
it femaii^i to be shewn, that it also unites 
withvWonnc and iodine, the other two 
supporters of combustion, forming com¬ 
pounds, called, respectively, chlorides, 
and iodides of potassium. In qrder to 
exhibit these combinations, it is necea- 
sarv to employ means analogous to those 
adopted on the last occasion, by in¬ 
closing potassium in an almosph#e of 
the gas with which it is to be united. 
Mr. Cooper, therefore, exhausted a re¬ 
tort, in which a piece of potassium had 
been previously placed, and supplied 
the place of the atmospheric air with 
observing, that if the surface 
of the metal was perfectly clean, it 
w'oiild ignite spontaneously in the gas, 
the moment the tvto substances came in 
contact. Such, however, is the affinity of 
potassium for oxygen,, that its surface 
rapidly oxidizes, becomes tarnished ; 
and the chlorine combrnirig with the 
oxidized surface, forms a kind of crust, 
which, in some degree, protects the 
pure metal from the action of the gas, 
and renders it extremely diflicuU to 
exhibit the phenomenon of spontaneous 
combustion. It is, thcicfore, necessary 
to assist the operation, by applying a 
little heat to the retort, by means of a 
spirit lamp. This was accordingly clone, 
and the potassium, in*'a few seconds, 
burst into a brilliant red flame, and con- 
tiiiucd to burn till it had entered iiili> 
combination with a specific portion 
of the chlorine, forming the eompouitd 
called chloride of potassium. 

Now, if 40 grains of potassium are 
employed in tli^ experiment, it will bo 
found, that the weight of the chloride, 
Vormed by its combustion in the gas, is 
considerably greater, and the question 
is, what quantity of chlorine these 40 
grains have combined ;vith ? This ques¬ 
tion is easily resolved, if a specific 
quantity nf chlorine be employed; for 
instance, 100 cubical inches, which are 
known to weigh 76 grains and a frac¬ 
tion ; fur, by ascertaining tlie quantity 
of gas which remains uncombined, we 
can readily arrive at the quantity that 
has united with the metal, and it will 
be found, that 4® parts of potassium, by 
weight (whethergrains,ounces, pounds. 
See), unite with 0f5 of chlorine, by weight, 
and give 76 as llic equivalent number, 
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of combiiiins welg'ht of chloride (\f po- 
tasMum. The scale of equivalenU was 
again referred to, and the three sub¬ 
stances, potassium, chlorine, and chloride 
of potassium, appeared opposite the 
numbers mentioned by the Lecturej*, 
viz., 40, 36 and 76. Thus, another ex¬ 
ample was afforded of the mo'ie of ab- 
taiuing these numbers, and of the utility 
of the scale in pointing out the relative 
proportions in which the various sub¬ 
stance^ combine. 

Thus, it has been shewn, that potiis- 
snim coiiibines with chlorine, to form 
chloride of pdtassium; and it was poiivted 
out, some time ago, that muriatic acid is 
coiii|M>8ed of chloiine and hydrogen ; now, 
if the chloride be dissolved in water, 
which is a compound of oxygen and hy- 
diogen, the resulting- coiiipuuuds will be 
muriatic acid and potash; tiie former 
being produced by the iiniun of the chto- 
Tine of the chloride of potassium with 
the hydrogen of llie water, and the lat¬ 
ter, hy the combi nation of the potassium 
of the chloride with the oxygen of the 
water. The converse of this experiment 
is slK-wn hy neAing r^ii muriatic at id with* 
potash. Mr. Qooper then exhausted a 
retort, eoutaiiiiiig a quantity of potash, 
aiifl tilled up the vacuum, by admitting 
into the letort some muriatic acid gas, 
previously confined in a ve.ssel standing 
over (piickhitver in the mercurial trough. 
All evidem elieniicul action iiiiiiiediatuly 
ensued hetweeu the two substances, and 
a whitish cloud appeared in the retort. 
Mr. Cooper accelerated the operation 
by applying tift he.at of a spirit lamp, 
utid observed that, in this case, no com. 
bustion takes place, though other pbe. 
noinciia are ohservable. The lights iu 
the theatre were then lowered, uiid a 
vast number of extremely minute, but 
vivid sciiitillL.lions, were seen darting* 
from the surfjice of ^le potash, which 
continued till the new combinations were 
formed, by tlie decompo.sitiou of tkc sub¬ 
stances employed. In this experiment 
four elements are present, viz., chlorine, 
hydrogen, potasgium, and oxygen, and a 
double decomposition takes place; the* 
hydrogen of the muiiatic acid passing 
over to the oxygen of tlie potash, and 
forming water, which was seen trickling 
down the interior of the retort, while 
the chlorine of the muriatic acid seized 
the pota.ssium of the potash, forming 
chloride of potassium; the same com¬ 
pound that was produced by the combus¬ 
tion of the metal in chlorine gas. 

Now, the proportions in which all 
these substances Lave combined, may be 
seen by a single glance at the seale of 


oheniical equivalents, iu which their 
namos appear against the numbers indi¬ 
cating their respective weights, as fol¬ 
lows :— hydrogen*l, toxygtn 8, water 9, 
chlorine 36, potassium 40, potash 48, 
chloride of potassium 76. But If uiiv' 
other quaiitilies of the same siihstaiices 
arc employed, the scale points out, with 
equal facility, the relative proportions 
they must bear to each other. {Suppose, 
for instance, we wisji to operate on 100 
parts of potnsh; \t isoiily necos.sarr toshift 
the slider till the number 100 is opposite 
the name of that substance, and the corre¬ 
sponding weights of the other bodies 
will be iinuiediately pointed out hy the 
numbers which appear against their 
names. Tlie slider of the scale of equi¬ 
valents was then raised, till potash ap¬ 
peared on n level with 100, when the 
relative quantities of the other substances 
nientioned, appeared nearly as follows: 
—hydrogen 2-,, oxygen 17, water 19j, 
chlorine 75, potassium 83, chloride of 
potassium 158. 

It has been stated, ou a fo.incr occa¬ 
sion, tliat chlorine and oxygen combine 
to form chloric acid, or, as It was formerly 
called, hyperoxymunatic ^cid. This 
acid, when united with potash, forms 
the salt called chlorate of potash; to 
produce which, il is necessary to have 
recourse to caihonatc hf potash. Mr. 
Cooper exemplified, ou a sm.ill sc.ile, 
the process adopted in large innniifacto- 
toiies for piodiicing potaj.-/’, 

by employing a retort, containing the 
materials from which chlorine is generated. 
This retort coininiinicuted with two ves¬ 
sels, the second of which contained u so¬ 
lution of carbonate of potash ; and, upon 
applying lieat to the retort, chlorine was 
given off ill eonsidcrahlc qinintites, and 
passing through the connecting tube, de¬ 
posited in the first vessel any impurities 
It contained, while the pure chlorine wins 
Conveyed to the liquid carbonate of pot¬ 
ash, and, entering into combination with 
the potash, formed the chlorate, or hy 
peroxymuriate of potash. 

If the solution of carbonate o f pofas/i 
employed in this experiineiil, be not ton 
' weak, the chloiate is formed in crystals, 
siniilar to those now exhibited by tliu 
Lecturer. Tliis suit gives out oxygen, 
at a dull red heat, with cousiderahlc fa¬ 
cility, and is decomposed by several 
combnstihle bodies: in some instances, 
merely by percussion. On this account, 
it is use') for percussion guns, iu the 
form of pellets, wbicli detonate by the 
fall of tho haniiuer, and ignite the pon- 
der eoiitained iu the barrel. 

Tliis sail is also used in (he prepara" 
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tion of tlic matclips for the 

production of inotantaneous iight, by 
imnifraing- theni in a bottle contniniitg' 
sulphuric acid. All that ia necessary in 
preparing' the inatcfies is, to use a pro¬ 
per quantity o^Auoxymuriate or chlorate 
of potttxhy so that there may be enough 
oxpf>en to combine with the combustible 
body. Mr.Cooper here pounded a portion 
of the crystallized chlorate of potash in 
a mortar, and mixing it with some loaf, 
sugar on a metallic ^late, he threw some 
sulphuric acid upon it, u hen the whole 
instnnily burst into a violent blue flame ; 
and the substances employed were so 
nearly proportioned to each other, that 
very little of the charcoal contained in 
the sugar remained ui.consumcfl. The 
same effect would hare' taken place, if 
starch or gam,<or any vegetable sub¬ 
stance, containing a considerable quan¬ 
tity of carbon, bad been used in the ex¬ 
periment. 

When sulphur, phosphorus, and sonre 
metallic bodies, are triturated with this 
salt, n series of detonations takes place ; 
and the Lectjnver particularly cautioued 
the Members ngiiinst experimenting with 
percussion powders, ns they are attended 
with conside^ahlc danger; several per¬ 
sons having sustained severe injuries, 
and two indiridiials having, iipon‘OQe 
occasion, been instantaneously l^illed by 
the explosion produced by chlorate of 
potash. 

The next supporter of combustion, 
with which potassium combines, is iodine. 
No very rapid action takes place when 
these substances are exposed to each 
other, but by the application of a g<>ntle 
heat, they sometimes act upon each 
plher willi siiflicieiit energy to produce 
combustion Mr.Cooper here produced a 
lube, containing a piece of potassium, 
surrounded by an afinosphei e of tgdine; 
»nd, to facilitate the mutual action of 
the two substances, he Iield the tube in 
the flame of a spirit lamp, when, in” a 
few seconds, to the evitilept surprise of 
the Lecturer, as well as the audience, 
a violent explosion look place, and the 
tube flew from bU hand. It was an ex 
trnordinary circumstance that the tube 
fell upon the lecture table, without sus¬ 
taining the slightest injury; and Mr. 
Cooper, on taking it up, observed that, 
though the comhinatioo had taken placq 
with moie force than tio had ev.er b®ior# 
witnessed, he had npt burst gun, 
(laughter) for the tube remained perfect, 
and was lined with ihe iodide if potas¬ 
sium { the eom|H>itnd resniting frnai the 
coin hi nation of potassium and iodine. He 
was disposed to attribute the detonation 


wlilch had occurred to the presonre of 
some extraneous or adventitious sub¬ 
stance ; for ho had repeatedly performed 
the same experiment before, without the 
occurrence of a similar explosion. .This 
circumstance was, however, sufficient to 
shew how necessary it was to use ex¬ 
treme caqtion in operating with combus¬ 
tible substances, and to recollect the old 
adage, that “ a gun might go offi, 
charged os,not charged.” (Laughter.) 

Iodide of potassium has bpen produced 
in this experiment by the direct'combi¬ 
nation of its two elements, and the same 
con^miind maybe formed by acting with 
iodine ou a solution of potash. In tbe 
latter case, however, two results are 
obtained, ns, in addition to. the iodule, a 
second compound is formed, called/;y, 
driodate of potash. This substance is'a 
very useful test for detecting the pre¬ 
sence of metallic bodies, and for deter- 
iiiiniiig the names of the metals in solu¬ 
tion. by the different colours of the 
precipil.ates. Mr. Cooper here poured 
into two vessels, containing hi/driodate 
of potash, tno metallic solutions, one of 
I which iinnicdiutcly assumed a scat lei 
and tbe other a pale yellgiv colour ; ibe 
former indicating that mercury, and the 
latter that lead, was the nietul held in 
solution. Hydriodate of potash might be 
of great use in the arts, as pue of the most 
brilliant scarlets, and a very beautiful 
yellow colour, are produced by its 
agency; bnt the, expense of the n'lficle 
is, at present, so great, that it prohibits 
its use for those purposes. 

Potassium also coiiibtues with hydro¬ 
gen, and forms potnssuicttrd hydrogen ; 
a substance wbirh is spontaneously tn, 
fluinmable. It is also capable of com¬ 
bining with sulphur in a variety of wnjs. 
It may be recollected that, wlieii spmk- 
•iiig oi sulphuretted hydrogen, a poitioii 
of potassium was heated in this ga«., nn<l, 
during its combustion, united with the 
s^lphifp, while the hydrogen was set at 
libeity. potassium and sulphur may 
also be made to combine by the direct 
union of the two constituents, ns well as 
- by heating mlphur and carbonate of pot- 
ash together in a crucible; by which 
means we obtain a compound, called 
sulphuret of potash, which U, in fact, a 
sulpkuret of potassium. In perforiuiiig 
tills experinntnt, it is usual to employ 
an excess of sulphur; but the exact 
proportions, in which the sulphur and 
potassium unite, p^y be ascertained by 
n reference to tbe scale of equivalents. 
Mr.Cooper here introduced these two 
substances into a crneible, and placed 
them in the furnace, where iliey re- 



MR. cooper's lecture ON CHEMISTRY. 151 


wained f»r some time, when the crucible 
was taken out and exhibited to the au¬ 
dience. An intente chemical action was 
eridently gfoiag^ on between the two bo¬ 
dies, ond a vast number of vivid corus¬ 
cations were thrown out. To form 
perfect sutphuret of poiasxmmf^ it is iie- 
cessarf that the substanres wioitld *be 
united, without bein^ in contact with 
atmospheric air; for, at a higfh tempera¬ 
ture, the mixture decomposes She atmo¬ 
sphere,^lid the combined substances form 
sulphate (\f potash. 

Potash miay be united with carbonic 
arid gas^ id tno proportions, forn^iif 
two distinct and well charncterixed com¬ 
pounds; the first of which is called the 
carbonate^ and the second the bi~carbo- 
mate of potash. The Members should 
recollect, that the syllable bi" sig^nifies 
twice, and intimates that the second com¬ 
pound contains twice ns rnneh carbonic 
acid as the first. Thus, the suit called 
carbonate of potash, being composed of 
potash 48, and carbonic acid 23, accord¬ 
ing to the scale of equivalents, its com¬ 
bining weiglit if) 70; hut the bi-carbo¬ 
nate, consisting of potash 48, and carbo- < 
nic acid 44 (or twice the former quantity), 
its equivalent number is of course 02. 

To exemplify the diiierence between 
these two compounds, Mr. Cooper accu¬ 
rately weighed equal quantities of the 
bi-carhonate of potash, and introduced 
one of these equal portions into a vessel 
standing over quicksilver in the mercu¬ 
rial trough. The other equal portion of 
the bi-carbonate was then T’A into a 
crucible and piSced in the furnace. A 
quantity of muriatic acid was then let 
up into the glass vessel in the trough, 
which, coming in contact with the salt 
on the surface of the quicksilver, eiTected 
its dccoinposition, and liberated its car¬ 
bonic acid ; which, in a short time, dis-* 
placed the whple of tjje mercury from 
the vessel. Mr. Cooper then observed, 
that the action of heat, on the portson 
the salt which had been placed in the 
furnace, would drive off exactly half its 
carbonic acid; but tliat no degree of^ 
heat would detach the other half, which 
would remain obstinately attached to its 
base, and could not be dissipated with¬ 
out the agency of other substances. 
After some time, the cnicible was taken 
from tbe fire, and the substance it now 
contained, after being suffered to cool, 
WM inti^duced into another vessel over 
quicksilver, and tretited with wurialic 
acid, like |he preceding {Kuiion of tbe 
bi-earbonatf. The carbonic acid remain¬ 
ing in ii was soon liberated, hut it filled 


only half tbe vessel, instead of the 
whole, as in the foimer case; and thus, 
fully deraonslratcd that half the carbonic 
arid, originally contained in the bi-car- 
bonale of potash, had been driven ofi' 
by the heat, which had converted it into 
the rommon carbonate. 

The Lecturer then pointed out a me¬ 
thod of producing the hi-carbonate of 
potash, by Mkrcing into a solution of the 
common carbonate an additional quantity 
of carbonic add. This was elfectdd by 
means of a forcing-^nmp; and Mr. 
Cooper observed that, if tXie carbonic acid 
was, in this manner, driven into tbe so¬ 
lution, in sufficient quantity, it would 
become a solution of the bi-carhonale, 
and would crystallize spontaneously. It 
is by a process somewhat similar to this, 
iUnt soda-water is manufactured, by im¬ 
pregnating watjr with carbonic acid aud 
soda. 

Mr, Cooper next adverted to the ob¬ 
servations be bod made, on a former oc¬ 
casion, respecting tbe method of detect, 
iiig the impurities at potash, and observed 
that, before he quitted the subject, he 
would point out an easy mode by which 
any nduUeration in alkalinp substances 
might be discovered. The only ajiparatiis 
necessary for this purpose is a pair of ac- 
curateseales; a graduated tube,and abot- 
tle of sulphuric arid of a known strength. 
Now, in order to determine the strength 
of an alkali, it must be remembered that 
all substances combine in certain defiaitc 
proportions, and, therefore, tliut to any 
given quantity of alkali a definite qiiau- 
tity of acid must be added, in order to 
produce a perfectly neutral compound, 
in which the most delicate tests shall nor 
discover the presence of either acid or 
aUcaii. Mr. Cooper now weighed, with 
considerable care, 100 grains of pme 
carbordste of potash, and observed, that 
the tube be hold in his hatwi was gradu¬ 
ated into 100 equal parts, and contained 
sulphuric acid, of such a strength, that 
the loo measures would form a perfectly 
nentral compound with tbe quantity of 
pure carbonate which he had weighed. 
The sulphuric acid was then poured upon 
\hc carbonate of potash, sshen carbonic 
act'd was evolved in considerable quan¬ 
tities ; and, os soon as the action ceased, 
the neutral character of the compound 
was demonstrated, by its not occasiouing 
the slightest change in the colour of 
either litmus or turmeric paper. 

To illustrate the utility of ibis simple 
apparatus in detecting impurities, Mr. 
Cooper then weighed exactly the same 
quantity of Uie cornmoii pearl-ash of ' 
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comoiffre, and poiirod sitlphunc acid 
.upon it, from the gtaduated lube, till the 
compound beeaiiio neutral, 'dsj in the 
firstexpeiimeiit. hi thiscase, however, 
the compound abbiimcd a neutral clm- 
ractfi, long before the tube was empty ; 
and it apptaied, upon examining the 
graduated scale, that only 73 measures 
of sulphuric acid had been leqiiircd to 
neutralize the whole of thl^o//ta/{ con¬ 
tained in the 100 grains of pearl-ash. 
It was therefore seen in u moment, by 
the quantity ofsH^huric acid remaining 
ill the lube, that the pearl-ash eoutaineil 
27 per cent.-of impurity. This mode of 
ascertaining the exact quantity of pure 
alkali contained in any alkaline sub¬ 
stance, is ealicd alkalimetry, and affords 
a striking illustration of the doctrine of 
definite proportions, 

I.ECTITKES post NEirr ■W'EBK. 

Wednesday, December 28, Mr. Gow- 
Ting sSecond Lecture on Pneumatics. 

Friday, December 30, Mr. Cooper’s 
Thirteenth Lecture on Chemistry. 

HEADIXU mechanics’ IN&TITU'IION'. 


MR. 000’,S IHAUOrKAL LECTURE. 

Or. Birkbeck and Mu. Brougham 

II 

hnving been frequently applied to by 
Mechanics' Jnstitiilions in the country, 
to send them a suitable Lecturer, they 
have consulted with Mr. Oao, lo know 
if his engagements, in nnd near London, 
would permit n part of his time to be 
devoted to country institutions (*' nnd 
having rei-eived a favourable niiswcr, 
they have determined to reeoinmcnd that 
gentleman, as being capable of lecturing, 
with great advantage to the Mecbaiiies, 
on every department of Chemical and 
Natural Philosophy, Mr. Ogg’s fiVst 
engagement, in consequence of this re¬ 
commendation, has been at Reading, 
where he was invited to give an itiangn- 
ml leetiire; a report of the proceedingse 
at which we present to our readers. 

The ineetnig was announced to take 
place on Tiirsdny, the 13th instant, at 
seven in the evening*, at which time, 
the very spacious town-ball Wns crowded 
with mechanics and tlicir friends. 

The President, MGr Willianis, com¬ 
menced the proceedings by an appro- 
priate address; tracing the progress of 
intelicctuni improreuirnt from the esfn- 


hlisliinont of Laneastcrinn and Sunday 
schools; encouraging the mechanics to 
proceed with zeal in their new under¬ 
taking j proving that the nation at large 
has an interest in their progress,’ from 
t(|e consideration, that intellect is public 
property j^and he concluded with u warm, 
but jiisl, teiilogiiim on the freedom which 
our excellent eonstitntion affords for tlio 
adoption of any measures intended to 
promote rtie public good. The worthy 
Pi^’sidciit’s address was received witli 
much approbatiou hy the mechanics, hy 
whom he is greatly and deservedly es- 
teefiied. He then presented Mr. Ogg, 
one of the Lecturers of the London Me¬ 
chanics’ Institution, to the Meeting; 
stating that he liad beert strongly re. 
commended hy Dr. Birkbeck ; and he 
(the President) doubted not but they 
would experience high mental gratifica¬ 
tion fruin hi.s exertions. 

Mr. Ogg coniinencod his lecture, hy 
stating,.that the great object which the 
friends of Meelmnies’ Institutions wish 
to promote, is to improve the condition 
of ilic working classes. They think that 
"the difliisinn of kiiwvledge must be pro¬ 
ductive of that happy e.'fect in several 
different ways. 

Fust. By making them understand 
the scientific principles connected with 
their several occupatiun.s, by which 
they will be rendered more skilful. 

Secondly. It is believed that a know¬ 
ledge of the general principles of 
science, must ofien lead mechanics to 
new inventions, which may be of great 
use to them and to their country. 

And, Lastly, It is believed that great 
moial improvement, and, consequently, 
iiicroased happiness, must result from 
turning the attention of the working- 
^classes, to the pleasing and profitable 
pursuits of science. 

It must be adipitted that the arts and 
manufactures have mostly - attained 
tReir••existing degrees of perfection, 
from the application of scientific know, 
ledge to them ; but science is progress- 
,,ive; then,surely,the continued and more 
extensive application of science to them 
must be productive of continued and 
increasing improvement. Piactiral 
workmen have the most intimate know¬ 
ledge of all the niceties and peculiari¬ 
ties belonging to their processes; and 
if, ill addition to this, they possessed 
scientific knowledge, how nuich would 
their sphere of obsOrvation b<i enlarged 
and what clearness of perception they 
would acquire! The eye that is en¬ 
lightened by science, sees deeper, and 
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more clearly, into any operation ; its 
imperfections, and the means of im- 
jarovcinent. I have often remarked 
that, even in common life, trifling cir- 
tutftstances will teaze and perplex those 
uninstructed in science, that would not 
give a moment’s uneasiness to scientific 
persons. ' * 

To illustrate this, Mr. Ogg related 
several amusing anecdote^, shewing 
what ready resources science aiFords 
for romoviftg many of the little diffi¬ 
culties, and lepaiiing many of the little 
accidents, |lial occur in common life; 
and then proceeded with the subject of 
the lecture. 

A knowledge of the general princi¬ 
ples of scimice would also, in many in¬ 
stances, prevent those who possess that 
knowledge from wasting their time, 
and exhausting their energies, in fol¬ 
lowing unprofitable pursuits. How 
many ingenious men have ruined then 
families, and reduced themselves to 
despair, by persevering in the hopeless 
pnrsit of that illusive phantom, per¬ 
petual nioiton. • 

A large portion of the useful arts 
and manufacAircs owe their discovery 
and improvement to individuals of the 
woikmg classes, who did not possess 
facilities equal to those now possessed 
by mechanics; for they may now, not 
only obtain scientific knowledge, but 
lliey are brought intocqntact with per¬ 
sons who will gladly assist them ; first, 
in perfecting any invention or disco¬ 
very, and, E^terwards, in securing to 
them its full advantages. 

Tlint many persons have fallen vic¬ 
tims to unsuccessful efforts of genius, 
for want of such countenance and aid, 
as are now so liberally extended to 
them, cannot be doubted. 

*’ Ah * who can tell how hard It Is to climb 
The steep, where Fame’s proud temple shlifes 
afar I 

Ah < who can tell how many a soul sabllnse 
Hath felt the Intluence of malignant star. 

And waged with Fortune an eternal war ; 
Checked by the scoff of Pride, by Knvy’a 
frown, • 

And Poverty’s unconquerable bar, • 

lit J.ifc’s low vale remote hath pined alone, % 
Then drupt into the grave, unpitled and un¬ 
known.” 

Minstrbl. 

Providentially, there is now no want 
of benevolent, enlightened, and muni¬ 
ficent patrons of the working classes. 
The wise and good, of all ranks, and of 
different countries! are, at this time, 
vicing with each other in expressing 
sentiments favourable to Mechanics’ 
Institutions. 


m 

The great mathematical plitlosphcr, 
the Marquis de la Place, rejoices that 
the truths of science are now taught to 
those who have iBe best opportunities 
of applying them. His Royal Highness, 
the benevolcntand condescending Duke 
of Sussex, declared, in the midst of 
mechanics, that the feelings of his heart 
went along with them in their endea¬ 
vours for improvement, and that he 
would further their views to the utmost 
of his power. One of His Majesty’s 
ministers of stat»*, the enlightened Eaki. 
of I.IVERPOOI., in a recent speech, used 
words to this eficct;—‘‘ God forbid that 
any kind of useful knowledge should be 
prevented from finding its way to any 
class of men.” 

There are timid persons, it is true, 
who, with the best intentions, err, in 
being afraid that the more general dif¬ 
fusion of knowledge among the work¬ 
ing classes, will have the effect of rais¬ 
ing their minds above their stations in 
life: in opposition to this, however, 
there is the general experience of em¬ 
ployers, (hat the best informed of those 
they employ, are generally the most 
useful, as well as the most agreeable. 
In perfect accordance with this opinion 
w<^ the declaration of an eminent en¬ 
gineer, who employs a great number of 
men, and who, when recently examined 
before a committee of the House of Com¬ 
mons, stated that the best educated were 
always the must estimable. A mecha¬ 
nic cannot acquire much knowledge, 
without learning that the prosperity of 
a country greatly depends upon the 
perfection of its mechanical arts; hence, 
he will see the imporiance of his avo¬ 
cation, and feel that the practice of an 
art that tends to promote the prospe¬ 
rity of the state, must be honourable: 
but after skilfully and faithfully 
serving his employer, he should have 
aJhility and good-fortune enough to be¬ 
come an employer himself, who can 
deny that he has a right to his advance- 
inent'f or who can point out any evil 
likely to result from such promotion ? 

Perhaps, those fearful persons are ap¬ 
prehensive that there may be too great 
an influx of taleni; that an army of 
young philosophers may muster at Me¬ 
chanics’ Institutions} maich in hpstile 
array to the scats of learning ami 
science; besiege the Professors chairs, 
and carry them all by mere force of ge¬ 
nius. 

Again, they are afraid that the diffo- 
sion of k.iowlcdge among the working 
classes may tend to fit men to be the * 
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instruments of disaffected and designing; 
persons', in doing injury to church or 
state. 

If we take a retrospective view of the 
troubles of states, we shall see that, in 
the majority of popular commotions, the 
vilest and most ignorant have always 
been uppermost :—ignorant alone 
are Jit ted to be the dupes of the designing. 

The timid objectors are afraid, also, 
that the regular and necessary grada¬ 
tions of society may be disputed; that, 
in proportion as the working classes are 
elevated by the acquirement of know¬ 
ledge, the higher classes will seem to be 
depressed. This is a weighty considera¬ 
tion, indeed. They are afraid that me¬ 
chanics, by devoting an hour or two' 
after the labours of the day, to the im. 
provement of their minds, may become 
wise enough to make the others suffer 
by comparison! 

There is, however, an effectual re¬ 
medy for this evil: let those of higher 
rank diligently avail themselves of all 
the superior advantages, and employ all 
the superior facilities which they pos¬ 
sess fur the acquirement of knowledge, 
and they may .easily retain the vantage- 
ground upon which they have been 
placed by education. ^ 

Thus, the improvement of the work¬ 
ing-classes, it isprobable, will occasion 
a new stimulus in tbe pursuit of know¬ 
ledge, which may contribute to Uie im¬ 
provement of all classes of society, and 
to t be elevation of the national character. 

It has been said, that such an exces¬ 
sive degree of rcBnement is ominous, 
inasmuch as it indicates the usual symp¬ 
toms of approaching decay. Nations have 
usually arisen from comparatively small 
beginnings, and, having attained a state 
of eminence in arts and arms, they have 
gradually become enervated by ekees- 
sive refinement- 

It is true that our beloved country 
has attaiued a high place in the scale of 
natrons; but it is not true that the de- - 
sire for imparting and receiving know¬ 
ledge which prevails at present, is at 
all like the refinement which is symp¬ 
tomatic of decline: on (he contrary, it 
indicates renewed youth, and increasing 
prosperity. It is not while a nation is 
active in enlarging the sphere of useM 
knowledge, and in improving tbe arts, 
that it is verging to decay t but when 
the people sink into indolence, and ex¬ 
ercise no otber ingenuity than that which 
is calculated to pamper their diseased 
appetites, and minister to their sensual 
‘enjoyments. 


It is confidently expected, that the dif* 
fusioi) of knowledge will have tbe effect 
of improving the moral character of the 
labouring classes, by withdrawing them 
from habits and amusements injurious to 
tliepiselves and their families, and giving 
them a taste for the ennobling pursuits of 
sciesce. « 

The influence of philosophy in pre¬ 
paring the mind for virtuous and intel¬ 
lectual exeltion, and the enjoyment of 
delicate pleasure, is heaiitifully described 
by the learned and pliilosphical author of 
the Minstrel■ 

But now let other themes our care engage , 
For lo ' with modest yet majestic grace, 

To curb laiagliiation's lawless rage, * 

And from within the cherished heart to brace. 
Philosophy appears. The gloomy race 
By indolence and moping ftincy bred. 

Fear, discontent, solicitude give place. 

And hope and courage brighten in their stead. 
While on tbe klndliiig soul her vital beams are 
shed. 

Then waken from long lethargy to life. 

The seeds of happiness, and powers of thought; 
Then jarring appetites forego their strife, 

A strife by ignorance to madness wrought. 

as*****. 

' the miijd iintnugiit, 

la a dark waste, where fiends and tempests 
howl, * 

As Phcebiis to the world, is‘’science to the 
soul.** 

Ill another place tbe Poet says :— 

" Nor less to regulate man's moral framu 
Science exerts her all composing sn'ay. 

Flutters thy breast with fear, or pants for 
fame. 

Or pines to indolence and spleen a prey; 

Or avarice, a fiend more fiercer than they { 

Flee to the shades of Academus’ grove ; 

Where cures molest not—discord melts awsy 
In harmony, and the pure passions prove 
How street the words of truth breathed from 
the lips of love.” 

The Lecturer inafie some rctnarks on 
the refined pleasures of science, and then 
said, I shall now introduce a few ex¬ 
periments for the purpose of shewing 
some of the extrtutrdinary properties thal 
matter possesses, asd for the purpose of 
proving the necessity of being acquainted 
wihi th^se properties of matter, before a 
right understanding can be had of the 
action of the particles of matter of dif- 
Weiit kinds upon each other, in the mul¬ 
tifarious processes of the arts. 

Tbe experiments will be introduced, 
not so much to impart information, us to 
excite a desire for obtaining it. 

A number of beautiful and striking 
experiments were then exhibited and 
explained, and the Lecturer oonoluded 
with the following remarks 

I trust the experiments which have 
been introduced, will have a tendency 
to prove that science gives to roan an 
extraordinary degree of power over the 
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r !irticl«4 of nifltter and llieir properties. 

might almost Tonture to say, that a man 
of science has the spirits of the earth and 
the air nt his command, for they come at 
his coll> perform his pleasure with 
unerring’ accuracy and irresistihle force. 
The assertion which 1 hare just made, 
may appear an enigma, whiclAihe future 
philosophical proceedings of this institu¬ 
tion will, I hope, efTi-ctiially solve. 

“ Knowledge,” it has oftewbeen said, 
“ is power,”.and 1 hope the futureexperi- 
eiice df the Mcchanios of Reading will, 
under Divine Providence, prove, that 
knowledge ^ives power, not to do >aiis. 
ehief, as some apprehend, but to become 
wiser and still more industrious men, 
kinder hiisbapds, more judicious fathers, 
tinner friends, more amiable and more 
useful members of society. 

The Ijecture was received throughout, 
by the iiiiiiieron.s assembly, with the 
strongest marks of satisfaction. The Se. 
eretnry then made some judicious re¬ 
marks, and the business of the evening 
was concluded. 


slitution, which bad been laid out with 
the most persevering regard to econo¬ 
my. 

The laws for the government and 
constitution of the Institution, were 
then i^ead, and unanimously adopted; 
after which, the Otfieers of the InstltU' 
tioD, ard the Committee of Managers, 
were chosen. 

Thanks were returned to Mr. Pelham, 
for his kindness in accepting tlv^ office 
of Secretary, and for his efficient and 
valuable services hitherto rendered:— 
to Mr .lonN Lewtiiwaitb, as the first 
promoter of this Institution, and for 
the unequalled liberality he had shewn, 
in affording accommodation to the 
Committee during their operations 
to the Committee, for their disinterested 
labours, and to the Chairman, for his 
imparlittl and able conduct in the chair, 
at this meeting. 

The meeting was conducted with the 
utmost haimony and good order, and 
the whole of the proceedings afforded 
the highest satisfaction. 


BOTIIRRIimie AND BERMONDSEY , 
MKCHAMC8’'*lNSTITtiT10tf. 

The First General Meeting of the 
Members of this Institution was held 
on the 12th instant, in the large room 
of the Jamaica Tavern, Bermondsey, 
when DASiEr, Brent, Esq., being una¬ 
nimously called to the chair, the Report 
of the Committee, appointed to frame 
the laws, was read and received with 
the greatest applause, by upwards of 
SIO actual snhj^ribing Members. 


LAWS OF MOTIOX. 

To the Editor of the , Mechama' 
Register. 

Sir,—^Your military Corresjwndent, 
Mr?F. M. ofNottinarham, has, m your 
62d Number (page 95),,favoured me 
w'ith ** a shot. ’’ It certainly cannot 
but surprise me, that your corespon¬ 
dent, who recently aimed at so nigh 
a mark as *‘the gallant Captain 
Forman,” should condescend to no- 


The Report was of a very gratifying 
nature, and, amongst other particulars, 
stated that 230 persons bad, without so¬ 
licitation, entered their names as Mem¬ 
bers, of wliom, 210 had already paid 
their subscriptions;—that a considerable 
number of books had been presented 
to the Iflstitutioii; aiAl that, from the 
promises they had received of further 
donations, of a similar kind, tHey en¬ 
tertained a sanguine expectation of 
forming, in a short time, a large library 
for the use of the Membersthat sixs 
gentlemen, of great talent, had agreed 
to deliver gratuitous lectures, on vari¬ 
ous branches of experimental philoso¬ 
phy*;—and that, from the great encou¬ 
ragement they had received, from per¬ 
sons of all classes, they bad no doubt 
that the Institution would abundantly 
flourish. 

The Report furthe!' stated the amount 
of money received, and the amount 
expended in the formation of the In- 


tice Such poor game as N. R.; as it is, 
however, I am, of course, duly sensi- 
ble of the honour of lieing *‘fred af ” 
by so distinguished a sportsman. His 
ostensible purpose, indeed, is to intro¬ 
duce fo your readers Br. Wood; if ■we 
are to understand that gentleman to be 
referred to, when be talks about “ Ihe 
impenetrable buckler of his author’s 
learning.” But we look in vain for 
his impenetrable buckler" \ unless 
indeed, tiiat ghost of a calculation at 
’ithe end be intended. If that be Uie 
case.F.M. has certainly behaved rather 
impolitely in bringing in tlie leanjed 
gentleman at the fag end of his speech; 
for no other reason, it woald appear, 
than to grace the close of his grace¬ 
less epistle. 

It IS pretty evident, however, that 
his reid purj^se, (as indeed, he ex¬ 
pressly declares,) was to show his • 
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agility in shootins: your unforrnnate 
corre^pondont. It is well tor F. M. 
that lie has not to ^eal with a person 
of Mr. R. Martin’s irritable tempera¬ 
ment, or he would certainly have to 
find securities to keep the peace. For 
myself, however, I cannot say that I 
telt much alarm at the threats of your 
valiant^correspondent, and the event 
has proved that there was little ground 
for apprehension. The only part of 
his charge that has reached me, is a 
certain piece ot paper, much disfigured 
with sundry black marks and scratches; 
the meaning of which, if indeed, they 
be designed to convey any meaning at 
all, it would puzzle a clerk to decypher. 
In fact, I suspect my valorous friend 
must have loaded his piece with pow¬ 
der only, without ball; for after a fizz 
and a pop, his terrific threats ended in 
smoke. (I may observe, in passing, 
that "e.r fumo dare luaem" is, in 
this case, a tolerably difficult under¬ 
taking.) Perhaps, however, by some 
such process as that which Lord Ryron 
describes in "his “ English Bards and 
Scotch Beviewers, ” * the “ vengeful 
lead” has found its way from ^lur 
Correspondent’s gun to his sapient 
noddle. And to say truth, from the 
general hmor of his brilliant position, 
the latter conjecture appears the more 
probable. So well has he acquitted 
himself in his double capacity of shoot¬ 
er and writer, that he-might s«t up 
for teacher of both arts; in which case, 
Caleb Quotom’s advertisement might 
be suggested as not inapplicable:— 

Young ideas and sportsmen, taught 
to shoot. ” 

Short as is jour correspondent’s let¬ 
ter, he has contrived to encumber tha 
subject with a deal of extraneous mat¬ 
ter. No lawyer could have shown 
more ingenuity in making a clear sub¬ 
ject dark, than your correspondent 
has displayed in rendering a very plain 
question perplexed and intricate. The 
point at issue between Juvenis An- 
MiRATOa and myself is very simple. 
“The third law of motion,”he ob¬ 
serves, “may be exemplified by sus- 


* “ From either pistol snatched tlie 
vengeful lead, 

And straight restored it to her favour¬ 
ite’s head, ” 


pending two ivory balls, of equal 
weight, by threads, in the manner re¬ 
presented in the figure;— 



“Now,” lieconlinues, “if tliekall, a, 
be lifted a little out of the perpendicu¬ 
lar, and let fall upon h, the former will 
lose its motion by communicafmg it 
to the latter, and will remain at vest in 
the perpenchcnlar; while the ball, h, 
will be propelled to a distance equal 
to that from which .a fell. Eight 
‘balls may be suspended iu a similar 
manner, and three of4hein let fall 
again.st the r&sf; when those thri e, and 
the two h> the middle, will remain 
stationary, while the three last will fly 
up to a height equal to that from 
which the others fell." To this 
point, as will be seen by referring to 
my letter, my remarks were solely di¬ 
rected. To .Tuvenis Admirator’s state¬ 
ment I objected, that 'At every suc¬ 
cessive vibration, the altitude of the 
balls will diminish, until they will “ re¬ 
main at rest in the perpendicular.” 

Now this is no abstruse question, re¬ 
quiring the aid of Dr. Wood and 
mathematics for its elucidation. Two 
balls, suspended fty thresEds, constitute 
aV Ilje apparatus necessary. This 
would settle the matter at once, but 
F. M. disdains to make use of such sim- 
j,ple means of investig 9 .tion) and has 
.chosen to talk about “elasti.dty,” 
“ exchange of velocities, ” &c.; no 
wonder, therefore, that he has only suc¬ 
ceeded in perplexing himself and his 
readers. This confusion is manifest 
throughout his letter. “ Gravitation," 
“ oscillation," and “perpetual mo¬ 
tion,” are all jutijibled together, “iu 
most admired disorder.” Instead of 
applying himself steadily to the matter 
under discussion, and giving an in- 
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telligible opinion thereupon, he passe-s 
Iroin suiyect to subject, without saying 
anything detenninate on either. This 
irre^larity renders it the more diffieuit 
U) tollow your correspondent with that 
precision which is desirable. I shall, 
however, attempt to notice rerajirks, 
as nearly as possible in the order in 
which they occur. 

“ Juvenis Admirator," he!* says, “ is 
accus'd b^ his antagonist, of having 
found the perpetual motion. ” Now, 
Mr. Editoi^ the accusation in question 
IS one of which Dr. Wood, or*any 
other Doctor would be proud; but 
should F.M, think otherwise, he may 
console himself with the reflection, that 
it IS an accusation of which tie is never 
likely to become the subject. As to 
its truth, however, it must be evident to 
every one (1 suppose 1 must except 
F.M.) that if the statement of Juvenis 
1)0 correct, he has really succeerled in 
discovering the perpetual motion. For 
if the force acquired by a in Hs descent, 
be sufficient to elevate h to a heighf 
equal to that* from which a fell, it is 
quite clear that the descent of h will 
have a similar ctFoct on a ; which, be¬ 
ing carried up to its original elevation 


(according to Juvenis Admirator), will 
agam descend to cause the same series 
of motions. Thus the balls will con¬ 
tinue to be alternately propellant and 
propelled; in other woras, a perpetual 
motion is produced. Ferliaps F. M. 
will deny that f 

The next particular which demands 
our attention, is that on which he lays 
particular stress, gravitation. “ In 
order,” he says, “to make the case 
more plain ” (there never was a“ case" 
which stood more in need of such elu¬ 
cidation), “I must premise, that what¬ 
ever effect gravity produces to slop the 
balls, as here described, the same 
would be produced in the ca'^c of one 
hall alone., oscillating in circular arcs. ” 
Be it so! glad indeed,.am 1 to find a 
point, on which I can come to close 
quarters witli an opponent, who is 
so perpetually shifting his ground. 
This is, in fact, the only sentence in his 
letter which really bears »»n tlie point 
in dispute; and now that he has said 
.something decisive, we shall find no 
difficulty in coming to an understand¬ 
ing. Let A then, represent a ball, os- 
ciiiating in the arc BCD. 



Now then, does F. M.. mean to say, meaning, every school-boy, who has 
that if A were elevated 45 degrees, as read Blair’s “Preceptor,” will laugh at 
at D, and allovvedt to fall by its own him; if this be not his meaning, his 
gravity, it would rise 45 degrees on letter was irrelevant and unnecessary, 
tlie other side, as at B ? If this be his since we liave seen, that this was the ^ 
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only point in dispute between Juvenis 
Admirator and myself. That the ball 
6 (Fig. 1.) “will no^i rise to the same 
height as the other,” is evidoit to 
every one, F. M. excepted. I do not 
except even Juvenis himself} for long 
ere this, his good sense cannot have 
faded to convince him, that at each 
successive vibration, the altitude would 
diminish, until the oscillation would 
entirely cease. 

Your deep-read correspondent con¬ 
ceives, *‘that N. R. requires a iittie 
more reading on this subject when 
he mentions gravitation as tending to 
destroy the motion.” Had your cor¬ 
respondent read no farther than the 
bottom of the page on which my letter 
appeared, he would have found a note, 
from which he might have learned 
more on the subject of terrestrial at¬ 
traction than he appears to have ac-. 
quired from all the attention he has be¬ 
stowed on his favourite author. “Now 
in the case of the ball,” he continues, 
“gravity not only produces no effect 
to stop the pebdulum, but, on the con¬ 
trary, is the very cause of its motion.” 
It is plain that your very acute corfes- 
pondent considers it totally impossible 
for gravitation to be both the cause of 
the motion^ and the cause of its dc^ 
struction. lie will doubtless therefore, 
be surprised when I give it as my 
opinion, that it is both the one and the 
other, I fear this has too much the 
appearance of a paradox to be compre¬ 
hended by F. M., but I anticipate no 
difficulty in convincing the rest of 
your readers. When the ball A (Fig. 
2.) IS elevated to D, it would, by t&i 
attraction of gravitation, fall to the 
earth in a perpendicular direction, sa 
shown by the line E; were it not re¬ 
strained by the string by which it is 
suspended. It, therefore, describes the 
arc D C. When it has reached the 
lowest point C, gravity will incline it < 
to remain at rest, because it is now in 
tlie line of centripetation; but the mo¬ 
mentum which it has acquired by its 
descent, causes it to ascend on the 
other side, describing A portion of the 
arc C B. Immediately on its commen¬ 
cing its upward course, the attraction 
of gravitation, which was before in its 
favour, is now opposed to its progre®. 
Here, then, gravity, which was l^ore 


the cause of the motion, now tends to 
check, and, ultimately, to destroy it. 
At the next vibration the momentum 
is less} and the altitude is, in coi;tse- 
quence, diminished. The defalcation 
coiltinues to increase, until at length, 
the hall *<^emains at rest in the per¬ 
pendicular. ” 

“The greater the force of gravity,” 
he concludtes, “the quicker goes the 
pendulum: ” what then ? Dies the cele¬ 
rity or tardiness of the vibration affwit 
the ^lative height of the ball The 
force of gravity, which assists it in its 
descent, will operate to its disadvantage 
when it commences its atscent. Let 
A oscillate ever so quickly, the fotce 
of gravity which accelerates the mo¬ 
tion, will have a proportional influence 
in tending to destroy it. 

My parting advice to F. M. is,—to 
take a temporary leave of Dr. Wood,— 
to close the “book which lies open 
before him,”—to bid farewell, for the 
present, to matheraatics,*-and to think 
no more of **elasticity," and “ cir* 
cum ference o f circle rd’dius." Then 
let him borrow his brother’s top, (if his 
own be not at hand), and suspend it, 
by fastening a string to its leg. I 
ventine to predict that, with half an 
hour’s experimenting with this appa¬ 
ratus, he will arrive at conclusions on 
the subject of gravitation, more cor¬ 
rect than any that he htis ever yet at¬ 
tained. 

I am Sir, 

Your obedient servant, 

Dec. 9, 1825. N, R. 


THE KAUEIDOSCOPE. 

To ihe Editor of the Mechanics' 
Eegisier. 

1 conceived it possible to 
throw the objects seen in the kaleido 
scope on a screen, similar to those used 
^vith ihe magic lantern, or on any 
transparent body; and I attached a 
tube to a magic lantern for that pur¬ 
pose, but was disappointed in my ex¬ 
pectations ; for there appeared two ob¬ 
jects, neither of them distinct, but one 
mtKih more so than the other j and on 
turning the tube they approached each 
other, and passed to the other side of 
the circle of light. But seeing <mr 
worthy Fresident, Dr. Bxbkbeck throw 
the microscopic objects on the screen 
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by Ihe %nition of lime, the idea was 
again revived in my mind, and I was 
induced to trouble you, if you think 
proper to insert this in your useful 
wore, as some of your ingenious cor- 
respondents may inform me whether 
my. suggestion is practicab^, and, by 
what means; and if it is noU what is 
the cause of failure; as some beautiful 
objects might be seen, eithei*fo#amuse- 
ment or delineation. 

* I remain your’s, &c. 

G. E. 

_ ^ 

MB. DEWHUBST’s machine FOR 


QUERIES. 

No. 25. 

It is well known that oxygen and chlo¬ 
rine aVe elrctro-iiegative bodies:—How 
is it they unite, both being in the same 
state of electricity ? 

Nye. Tvbo. 

No. 2fl. 

What substance will give the most 
lightf without any smoke, and the least 
possible fieat ? 

S.M.T. 

ANSWERS TO QUERIES. 


BORING riPBS. 


To the Editor of the Mcchanici' 
Eegister. 

Sir, —In the 63d Number of your 
useful publication (page 107), I read 
of a machine invented by your intel¬ 
ligent Correspondent, Mr. Dewhurst, 
for boring wooden pipes, and which 
1 consider incomplete; and shall, with 
your permission, suggest an improve-, 
ment on it. According to the repre¬ 
sentation, neither the drill, nor the 
pipe, makes any advance, conse¬ 
quently, two persons must he em¬ 
ployed— one to turn the wheel, and 
the other to press the pipe forward. 
The improvement I propose is simply 
this:—The centre-bit, B, to have a 
screw attached to it, about one foot 
long, or morCj and to turn into a box 
similar to the screw of a vice; and. 


Qubby No. 24, Vol. IIJ., Page 108. 

Folishing pimstbb casts. 

Let your New Subscriber put into 
four pounds of clear water, one ounce of 
pure curd-soap, grated and dissolved in a 
well.glazcd earthen vessel—then add 
one ounce of white bees’-wax, cut into 
thin slices; as soon as the whole is in¬ 
corporated it is fit for use. Having well 
dried the figure before the fire, suspend 
it by a twine, and dip it once in the var¬ 
nish ; upon taking it out,^ the moisture 
will appear to have been absorbed in two 
mii)ates’ time; stir the compost, and dip 
it a second time, and this generally siif. 
flees. Cover it carefully from the dust 
for a week ; then, with soft inuslin rag, 
or cotton-wool, rub the figure gently, 
when a most brilliant gloss will be'pro¬ 
duced. 

Tvro. 


instead of the cog-wheel, E, the centi^ 
bit to be thickened at that part, and 
fluted, for the upper cog-wheel to play 
m, of the same length as the box and 
screw. Now, by this plan, only on^ 
person need be employed; because, as 
the large wheel turns,’the drill length¬ 
ens, and continues to do so, till ell tlie 
screw is winded out; then, by drawing 
it back again, and placing the pipe 
the length of the screw nearer to it^j 
the operation may be continued, witli- 
out further help or loss of time. 

As all communications inserted in 
your Register are intended to benefit 
the public, and are, consequently, ex¬ 
posed to examination and correction, 

I think it unnecessary to apologise to 
Mr. Dewhui'st for o the liberty here 
taken.—Your obedient servant, 

WiujAM Williams. 

Soho, Wcslmnsitr. 


The some process is recommended bg an¬ 
other Correspondent, who also otitis the 
following :— 

' Tul^ skimmed milk, and, with a cn. 
mel’s-iiair pencil, lay over the model til) 
it holds ont, or will imbibe no more. 
Shake or blow off any tbui roinains on ilie 
surface, and lay it in a ))Iace perfectly 
free from dust; when dry, it will look 
like polished marble, and answers equally 
well with the former, except it is put 
^outside the house in wet w eulher. 

N. B. If the milk is not carefully 
skimmed, it will not answer. 

S. S. E. 

We km nho received ihe following 
recipe, from a third Correspondent 
Fuse half an ounce of tin, with the 
same qimnlity of hismnth, in a crucible; 
when melted, add half an onnee of niei. 
cuiy, and when perfectly combined, 
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tiike tlic mixfiirt from the .fire and cool 
il. This 8i)b!ituiicc, inixt'd with the 
white of an egg', forms a most beautiful 
varnish fur plaster of Paris casts. 

A Memiigr op tub London 
Mbchanicb’ Institution. 

Quebv, No, 1, Vol III., Pnge 13. 

YEAST. 

I smiled on reading the description of 
fermentation, by Mr. Thomas Taylor, No. 
.')8, page 32, and was surprised at his 
subtle reasoning, that yeast is an acidy 
by its soon turning sour;” thereby giving 
a direct ]>roof that it is not j for, if it 
■were an acid, how could it turn sour ? 
The remainder of the explanation is very 
incorrect. The nature and composition 
of yeast, or fermenty is not well ascer¬ 
tained, but late experiments render it 
probable that it is gluten. If u mixture 
of five parts of sugar, twenty of water, 
and onenf yeast, be introduced into a ma¬ 
trass, furnished with n double bent tube, 
the end of which is made to pass iinder 
iin inverted jar in the hydro-pneumatic 
trough, the following .phenomena will 
present themselves If the materials in 
the matrass b/i exposed to a temperature 
of from 70o to 80o, we shall speedily ob¬ 
serve the syrup to become muddy, and a 
quantity of serial matter is formed *all 
around-the ferment. These unite and 
attach themselves to particles of the 
yeast, rise along with it to the surface, 
forming a stratum of froth. The yeast 
will then disengage itself from the air, 
falling to the bottom of the vessel, to re¬ 
acquire a fresh buoyancy a second time 
by attached air bubbles, and thus in*suc- 
eession; at the same time hubhles of 
carbonic acid will continue to pass over 
into the jar of the pneumatic Iruiigh. Af¬ 
ter a certain period, (his intestinal mo¬ 
tion will cense, and the fluid, depositing 
a sediment,will become clear; it is now 
no longer sweet, but has acquired a nq^ 
taste,, and it is capable of producing an 
intoxicating efiect. The agency of yeast 
is involved in great obscurity. Ithushecu 
supposed, that, from iU strong nttrnctiou 
for oxygen, it attracts a part of it from 
the sugar, forming the carbonic acid, ^ 
while its hydrogen and nitrogen combine 
with the remaining element of the sugar, 
and form alcohol. The «qaiUbrium be¬ 
tween the particles of the sugar being 
subverted by the yeast, these so re-act 
on each other, as to give rise to t|je sc¬ 
ries of combinations, whence the reinaiii- 
iiig carhoiiic acid and alcohol are. pro- 
diieed. 

Y^t ipay he made expeditiously in 
the follow liig luauncr 


Boil one pouud of good fiour, a quar¬ 
ter of a pound of brow n sugar, and a tittle 
salt, in two gallons of water for an hour. 
When milk warm, bottle it and cork it 
close. It will be fit for use in twenj:y- 
four lioiirs. One pint of this will make 
cigfiteeo pounds of bread. 

Rye. # Tybo. 


Qubry, Vol. I. Pnge 286. 

C 01 . 0 t>BlilG cbystalmzed adum 
BASKETS, &C. •' 

Perhaps the following methods ot co¬ 
louring crystals of alum will not be iin- 
nccefltable to your Correspondent, W. 
G. C.y and to many of your readers. 

To procure a yellow,—muriate of iron. 
Blue ,—solution of indigo hi sulphuric 
acid. Pale /ilae,—equal parts of alum 
and blue vitriol. Crimson ,—infusion of 
madder and cochineal. Black ,—Japan 
ink thickened with gum. Green ,—equal 
parts of alum and blue vitriol, with a 
few drops of muriate of iron. Mtlh- 
%ohite ,—the crystals of alum held over a 
glass, containing ummonia*, the vapour 
of which precipitates the^alumina on its 
kur/ace. „ 

Rye. • Tyko. 


Query, No. 18, Vol, ill. Page 108. 

ENGLISH GUAMMAIt. 

In reply to your Correspond cut, T1..X., 
(No. 18, p. 108,) 1 beg to stale, that tlie 
word theirs ought not to be wiitten with 
Ml apostrophe; because it is not the 
possessive of their hut they ; while i/’v, 
on the contrary, should Ve written witii 
the mark of elision ; but, by the care¬ 
lessness of some, and the ignorance of 
others, printers generally hare a silly 
practice of writing it without the murk 
of elision, although it is, unquestion¬ 
ably, the .possessive of it. The proiioniis, 
ours, yours, theirs, hers, &c., should al¬ 
ways he spelt vfitliout an apostrophe. 
Indeed, so great is the confusion with 
respe-Ct to the possessive case, that we 
frequently meet with books in which the 
apostrophe is used in plurals, and oiiiit- 
*lcd in singulars, * 

’ Rye. Tyro. 


TO CORRESPONDENTS. 

Tlie'oliservattons of R. D. G., and G. H., on 
Mr. Gi/rdon’s Theory of the Thunder Stoiiu, 
will appear, if pohslble, in our next. 

('ominiinieattons hllve been received from 
\V. W,—JVVXKIH A 1 J.MIBATOB—W. I).—A 
SuiiscRiBBrtT"Wk I. N. H.—An En- 

yiJiHiiR—F. C.-iliVTUKa—1. P., At, 
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“ ExcvUence !• nerer graateA to man, but as the reward of *labour. It argues 
indeed no small stren^h of mind, to persevere In luibits of Industry without (he 
pteasure of perceiving those advances, which, like the hand of a clock, whilst they 
make hourly approaches to their polllt, yet proceed so slowly, as to escape obser¬ 
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PLAN FOB CONSTRUCTING A LIFK 
BOAT. 

To the Editor of the Mechanics' 
Register. 

SiK,—Herewith I send you a rude 
sketch of a plan for constructing a 
Life Preserver Boat^ which I shall 
be happy to see inserted in the pages 
of your valuable Register, if you tlunk 
it deserving the attention of your readers. 
Fig. 1 is an open view of the top of the 
boat, and it w'lll be seen tliat any com- 
mou boat may be fitted up on a similar 
principle, so as to prevent it from sink¬ 
ing, in case it should be filled with 
w'afer. 

I propose, however, to have the life¬ 
boat made as a complete skcletoui the 
keel to be formed of wrought iron, 
M^hich will strengthen the boat, and 
serve as ballast. A sufl&cient number of 
strong iron ribs should cross the keel as 
at A, A, and lie secured to it by strong 
pins. Wires of sufticient strength must 
-be placed in the direction B, B, (Fig. 2) 
passing through the ribs A A, and se^ 
cutely fastened at each extremity.— 
Other wires must cross the former in 
the direction of the ribs, and pass 
through the keel, or be properly fasWed 
to it. f he ribs and wires must be se¬ 
curely fixed to a strong timber D, going 
lengtways at the top of the boat on 
•each side, I then propose to have a 
bell cask, hooped securely down to the 
keel at stem and stem, as at B, C, (Fig, 
2.) and also to have the seats xbade of 
cooper’s work, projecting in the middle 
on l^tli sides, and underneath, but flat 
along the upper part. 

I also suggest that the upper part of. 
the bell casks might be made rather* 
flat, and have each a large bung-hole, 
with a wooden bung, made to fasten 
down, and rendered air-tight by a piece 
of wash-leather, as at c, c, (Fig. 1.) In 
these casks (if time would allow of it 
when die boat was wanted) might b<? 
stowed many slmall valuables, su^ u 
watches, monies, small books, writings, 
&c. which would be kept perfectly dry 
and safe for a length of time; 

In order to afford the passengers 
ihore safety, a rod of iron“E, E, might 
he run roimd the boat, at the bei^t of 
|6 or 18 indies above it, land supported 
ht i^irights!, as in tlie figure. Now ks 
£ehefl^'fi Life Preserver is more 


than suflScient to prevent one man from 
sinking, 1 would ask, how many per¬ 
sons a boat of this kind would carry, 
supposing the two bell casks, and the 
hollow seats, to hold 100 gallons tffair? 
{ should tliink a good boat-full, as I 
believe 100 gallons of salt or sea-water, 
■wfould weigh 1050lbs. However, in 
loading such a life-boat, it would soon 
be seen how many passengers it would 
carry, with the upper pajl of the body 
above water; and wtiatever number it 
would support in the first moment, 1 
liLve no doub# it would continue to 
ride in safety with over a rough sea for 
hours, as the boat would get no liiller 
of water; and with less-motion than a 
common boat, the body being so open, 
that a strong wind would blow through 
it, and a rough sea would beat through 
it, without encountering the resistance 
offered by the solid sides of an ordinary 
boat. 1 have proposed cooper’s work, 
because it appears to me that it would 
render the boat capable of standing a 
blow, in case it shwild strike; and I 
hope the plan t hav" proposed will 
answer the purpose to which I have 
thought it adapted. 

i am, Sir, your constant reader, 

W. W. 


LONDON 

MECHANICS’ INSTITUTION. 

MR. GOWKi.'JG’S 

FIRST LKCTUBE ON PNEUMATICS,. 

INTRODUCTORY REMARKS—MECHANiqAI- 
PROPEBTIKS OF GASES—-AIR PROVED 
TO BE A BODY—EXPERIMENTS DEMON- 
STRA'ITNG ITS WEIGHTPRESSURE 
AND RESISTANCE—AIR-PUMP—BARO- 

ME'raai-sftOKING-PUMP — M AGllE- 

f B^RGH HEMISPHERES — SUCTION DIS¬ 
PROVED—BREAKING SQUARES—foun¬ 
tain IN VACUO, &C. > 

WEDNESDAT, 21st DEOraiBEB. 

Mr. GowRiNGthis evening delivered 
the first of a Course of Lectures on the 
very interesting science of Pneumatics. 
As this subject has been recently eluci¬ 
dated by Mr. PAwmiOTON, in the Lec¬ 
tures which preceded his able illustra¬ 
tions of the Stoam-oBgine, and which 
were very minutely detailed in our 
Second Volumg, we «hall endeavour to 
avoid nBnecessary repetition, by noti- 
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dngf rather briefly those portions of 
Mr. Gowring's Lectures, in which the 
same experiments may be introduced, 
for the purpose of exemplifying ana- 
log(»us facts, and dwelling only on such 
remarks or experiments as have not yet 
been detailed in our pages. * 

Mr. Qowring commenced Iby obser¬ 
ving that in the science of PNBrMAncs 
there are but few principles to establish, 
as it depends chiefly on exjferiraents. 
It is derived’from a Greek word, signi- 
fyingfflr,and riiay, therefore, be defined 
to be “ The doctrine of gases.” The 
atniosphere^which sdrrounds us ia a 
compound of oxygen, nitrogen, and 
caiffonic acidy the various chemical pro- 
perties of which it is the office of the 
chemical Lecturer to unfold ; hut the 
mechimical properties of all gases are 
alike, and the science of Pneumatics 
appertains only to these mechinical 
properties, and comprehends an illus¬ 
tration of their weight or pressurey their 
spiing or elasticity; of the fact that the 
latter is equal to the former; and also 
that air is the medium of sound. 

That air is a &uid, is readily proved 
by its particles q^oviifg easily aiiiung each 
other; but it is necessary, in the first 
place, to demonstrate that it is a body, 
for this fact is not evident to all the 
senses. Air, for instance, is invisible, 
and it is not, under ordinary circum¬ 
stances, obvious to the sense of feeling. 
If, however, it is a substance, it must 
possess the most obvious property of 
matter, that of occupying space, Mr. 
Gowring deiiioiKtrated this fact by seve¬ 
ral experiments, which have been al¬ 
ready detailed; such as the inversion 
a glass in a vessel of water; the re¬ 
sistance of the air confined in a bladder; 
the water-hammer; the experiment with 
vanes presenting, dufing theii revolu¬ 
tion, greater or less sarfaces to the air, 
&c, A very jjigetiious variation of the 
latter experimeat was performed, |/i th« 
following mauaer:—Two vanes, situated 
one above the other, and revolving ea 
separate spindles^ were placed under a 
receiver, and the upper vane being put 
in revolution, the motion comtnnnicated 
to the air soon caused the lower vane to 
revolve with equal rapidity. The re¬ 
ceiver was then exhausted hy means of 
the air-pump, and the upper vane was 
again spun rapidly round; but, as the 
air" was now removed, the lower vane 
remained at rest, anA thus afforded, an 
unequivocal-proof of the materiality of 
the air, with which it had been pfevi- 
•usly surrqqnded. 


In performing this, and some other 
experimeuts with the uir-pumpy the Lee. 
tiirer observed that the Members must, 
for the present, take,it for granted that, 
by the operation of this instrument, the 
air could be withdrawn from any re¬ 
ceiver that was placed on the pump-plate, 
and he requested them to observe the 
cloudy appearance assumed by the in¬ 
terior of .the receiver, as soon as the ex¬ 
haustion commenced. This is occasioned 
by the deposition of the water which is 
contained iu the atmosphere, in the pro¬ 
portion of about one per cent., and which 
the air holds like a sponge, and, upon be¬ 
ing removed from the vessel, deposits on 
its interior surface, iu tlie form of vapour 
or stenm. 

Mr. Gowring also illustrated the resisf- 
ance of the atmosphere by what is com¬ 
monly cal led,theguiueanad^/eafAer expe¬ 
riment: but, as guineas are now rather 
a scarce commodity, he remarked that it 
ought rather to be called the sovereign 
and feather experiment. The audience 
are perfectly aware that, if these two 
substances are allowed to full from any 
•given height, at the same moment, they 
will reach the ground in very differenc 
periods of time, when exposed to the 
resistance of the air; but this is not the 
case^vhen that resistance is removed. 
A sovereign and three feathers were 
then introduced into the upper part of 
a lofty receiver, where they were sup¬ 
ported by an apparatus, by which they 
could be liberated, either at the aamc 
moment, or one at a time. The re¬ 
ceiver was then exhausted, and the 
Lecturer, after requesting the Mem¬ 
bers to keep their eyes fixed on the 
bottom of the receiver, liberated the 
sovereign and the feathers, and they all 
struck the pump-plate At the same in- 

* stant of time. This, then, is asatisfac- 
tory proof that gravity acts equally on 
all matter, whether light or heavy, and 
that it is the resistance of the air which 
occasions the difirerence in the velocities 
of falling bodies. 

The Lecturer then repeated the late. 

* resting and decisive experiment, of 
Weighing a portion of air, contained in a 
pint'flask, and, afterwards, the same 
quantity of hydrogen gas; thus demun- 
sirating their materiality, by the diffe¬ 
rence in the weight of the ^sk, when 
exhausted, and when filled with these 
substances, and alsq their different spe¬ 
cific gravities. He also observed that, 
in exhausting the receivers for pneu- 
mavtic experiments, the vacnuni pro¬ 
duced was not quite perfect, owing to 
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tlic imperfection of tlie instruments em¬ 
ployed; and that the nearest upprnaeli 
to an absolute vacuum was made by 
TorriceUi, in his celebrated expeiiment 
whicli led to the discovery of tiie haro~ 
meter. Ml. Gowrlnjj performed tins 
experiment with a barometrical tube, 
and, after explaininjr the principles upon 
which tile mercury is supported in the 
tube, by the pressure of tlie atinosjibere, 
be further demonstrated this fact, by 
repeating the experiment with another 
tube, ■rbicli, instead of being hermeti¬ 
cally sealed at the upper extremity, 
was closed by a piece of bladder. In 
Uiis case, tbe mercury was supported, 
as before, at the height of about 28j 
inches, with the vaenuin above it; but, 
upon piercing the bladder with a pin, 
so as to restore the eijuilibiiutn, by ad¬ 
mitting tbe air into the vacuous space, 
thc.wiiole of the mercury instantly sunk 
into ihe vessel at the bottom of the 
tube. 

Mr. Oowiing next observed, that a 
column of mercuri/, about 29 inches high, 
and covering an aica of a square inch at 
its base, weit-hs iilout loibs , and is* 
equal to a ^similar coluuin of water 33 
feet ill height; and as the pressure of tbe 
atmosphere coniiteibalanccsthis weight, 
it consequently presses with aweiglitof 
about 151bs. on every square inch. 
The Lecturer then alluded to the enor¬ 
mous weight of the whole atmospheic, 
which is found, by calculation, to equal 
that of a splieio of lead upwards of CO 
miles in diarretcr, and also to the im¬ 
mense weight (more, than 13 tons), 
which prcssc.s upon a man Of orfi'iiiary 
size, without bis being sensible of tlie 
pressure, owing to its being exactly 
counterbalanced by nn equal pressuie 
from within. He next applied tbe 
principle of the pressure of thd stino- 
sphere to the construction of what is 
erroneously termed the suclmig-puigp, 
the operation of which, he explained by 
a suitable diagram, and by two very 
excellent models. [For a Landscitie 
engraving of this diagram, and a fur¬ 
ther nccoiuitof tbe sucking-pump, sec. 
Vol. 11. page *294, %c.] 

Tbe pressure of the atmosphere was 
furtlier illustrated by exhausting the air 
from a receiver covered with a piece of 
bladder. The bladder, in this instance, 
was sufficiently strong to support tbe 
great weight which pressed upon it, but 
burst with a loud leport, upon being 
perforated with a pin, owing^ to the 
amazing velocity (1300 feet in a second 
nftitnf) with which the air rushed in 


to dll the vacuum. A piece of thirt 
glass, under stmllur circumstances, was 
shivered to atoms. I'lie Lectuieralso 
exhausted a bladder of tbe air it con¬ 
tained, when it collapsied, and Aviut 
pressed together by a force wbicli the 
strongest man in the theatre could not 
have oveiC'onie, so as to pull it asuiidci, 
though this was effected with peifeef 
ease, the rooinent the air was allowed 
to enter the bladder. 

Mr. Gowiing then adv'Wcd to the 
equal pressure of the air in every di¬ 
rection, and illustrated its upward pres- 
siirP, by llic experiment with a cyliudei- 
and piston, to wliicb a piece of lead was 
attached, and also by inverting a wine¬ 
glass filled with water, ai>d merely co¬ 
vered wilha piece ol paper (vide Vol. II. 
pp. 281. 308). lie tlien performed tl e 
celebiated experiment ot the Magde- 
burgh Hemispheres, invented by Otlo 
Guericke (vidcVol.I. page3b2; \'ol. JJ. 
pp. 283. 291), one of the earliest dis- 
fovercis in tlic .vcicnce of Pneumatics. 
Tlie small lieinispheies used by Mr. 
Gowriiig, rcquiicd all hhe strength that 
rould be exerted b)^ hinoelf and bis as¬ 
sistant, to diag llicni asuzidcr, after they 
bad been cxbar.sted, tlmiigb, iipoii sv.i'- 
jieiiding them bene.tth a leii-ivcr, and 
exhausting from it tbe air which piossed 
llipiii together, they (cll asunder by tin 
inei e weight of the lowei licmisplu ii’. 

After observing, that all these effects 
have been, by some persons, erroneously 
atlribulrd to sucliori, Mr. Gounng pio- 
coeded to dcirionstrate the lallaej of 
tins idea by several decisive expcM, 
nients. That the force with whicli ilu* 
receivers aic altacbrd to the pump, 
plate wher. the air is nitluliawn fiom 
them, is occasioned, solely, by tlie pres¬ 
sure of the exterior atmosphere, and 
not by any auction exerted by the air- 
pump, was shew^ in the (oHowing man¬ 
ner;—A large receiver, williin which 
vfas Bitspended a veiy small one, was 
subjected to the operation of the air- 
pump, and the air being withdrawn, 
^hoih the vessels were, of course, ex¬ 
hausted. The small leceivcr was then 
caused to fall upon a part of the pump- 
plate, entirely unconnected with the 
Ol i/ice through which the air is witli- 
drawn or rr-adinitted. Upon now in¬ 
troducing the uir into the larger vessel, 
it was readily removed from the plate, 
.while the small one still remained firmly 
fixed to it, and cofild only be detached 
by sliding it over the orifice to re-admit 
the air. As tbe small receiver, in tins' 
case, had no communication with life 



MR. COOPER’S LECTURE OK CHEMISTRY. 




Ulterior of Uic pump, it was obvious, 
ttiat suctiojif if the machine possessed 
sticli a property, rould have had no in- 
Ruence upon it. The non-existence of 
‘auction was fmtlicr illustrated by an ele- 
paist expeiiment with the double iran^r 
firrer, which we have already ^escribed 
at page 291 of our Second Volume. * 

Tlie next experiment was performed 
with a small bottle of a square form, 
called a hreafilng square, and furnished 
with aji'alve, opening outw'ards. This 
little bottle was placed under a leceivcr, 
and the aie, ^elng exhausted, boih fr^nt 
the leceiverand the bottle, was subse¬ 
quently re-admitted into the former, 
and the con^ttllClion of the valve pre- 
viiiliiig its admission inlc) tlie bottle, 
the pu'S'iire of the iitmo-plierc wasen- 
,d>lcd to act on its fist surface.'-, and it 
was broke into a tiiousend pieces in a 
iiioinc'.t. The Lecturer had previously 
ob-erved that tlie circular form of the 
seceiirrs prevents them fiom being bio- 
keii by tlie wciglit tluy liave to sustain 
M hen exliaitstL'l. 

Cupping iustriwni'ntsand/wi^^-.o^ii.i’.ti» 
owe their ojit'ralionvto the pressure of 
tlie atiTu)4fdioie ^aiid the sairie p.iaciple 
was exemplified by forcing «ir and af- 
tei'vvaids mneury, through the pores of 
wood, solely by atmospheric piessurc. 
In the former experiment, the air rose 
in innumciable bubbles to the siiifaec 
of «onip coloured water, in whirh the 
lower extremity of the piece of wood 
xv.is iniiiieibed, and in the latter, tlie 
mercury descriided in a fine stream 
to the bottom of the exhausted loceiver. 
Mr, G.iwring finally performed the 
beautiful experiment of the ^fountain 
tn racuoy which we have formerly had 
occasion to describe (vide Vol. 11, pp. 
2H3 297); but in those in'tarices, the 
jet was produced by the elnsticUy of the 
air, whereas, iir the present, the same 
tffest resulted from the picssuie of' 
(flmosphcrr. * 

Mr. Gowring concluded his very 
ainii'iing and insliuclive Lecture, by 
observing, that h? had now terminated 
his experiments on air, considered as a 
i>othj, and a.s possessing wight, and cx- 
< King pressure. He had been requested, 
SIX nionths ago, by Dr. Birkbeck and 
the Committee of Alanngers, to deliver 
a course of lectures to liie Members, but 
be had not been able to comply with 
luis request till the present time; and 
he should not have selected a subject 
which had been so lately illustrated) if 
there had been sufficient time for him 
to make other arrangements. He ti list. 


cd, however, that, though the suhpet 
was not new to hi.s audience, he might 
have clothed it in new words, and per¬ 
haps have advanced* some ideas with 
which they were not before familiar. 

MR. cooper’s 

TWELFTH. 1.EC1LRB ON CHEMISTRY. 

BODA-r-IT.S MANUFACITTRE FROM BARILLA 
AND KELP—CARBON ITE OK SODA—' 

ALKALniCTRY-Pl-C'VRJiONA PE OF SO- 

DA—i;SE OF HAIULLA IN THB ARTS— 
MODE OF PirRIFYING IT—SODIUM, TUB 
metallic base of son a—its ac tion 
ON WATER—^'I'EST.S FOR DETECITNC 

I’OI'Ami—MURIATE OF PLATINCM- 

TABTAKU' AL'IIJ—FORMATION OF 
ritr.'iM or taktar—comiustios or 
IODINE l.V OM GKN —VULPUATIi OF 
SODA, OR GL.MIIIIvr's SAIT.S — HUaiATK 

OP Soda, ou common salt, borax, 
&c. 

FRlDiAY, lir.CGMBr.U 23l), 

* Soda, the Mihstimee which we me now 
about ti) eyaniine, observed Mv CoOpeii, 
is, ill many id' its most iinporlunt elianir. 

teristje.x,m'iiily allied to potash, the sub¬ 
ject of llip last ieeinre. There is, indeed, 
a striking analogy between the two bo¬ 
dies, ami the idijeef of the present even¬ 
ing’s discoiir.sc will be, piincipally, to 
point out those jieeiiliarities in which 
they difi'er fiom each other. It will he 
reeollected, that potash was. stated to de . 
rive itj origin from inland plants, and 
that another alkali was ohlaiiied from 
marine plants, or secli as grow on the 
sea-shore, Tliese plaiit.s are found in 
great abnndaiiee, and eonsii.i prineljially 
.of the/'npi oiid al(;‘£, bat tlic shbstunces 
w hich they piodiice <iitier very iniieh in 
their nppeivranee. There is an arl'cle of 
cimillien'o, called l/iailUi, which is im¬ 
ported from Spain, and there is another 
article called kelp, which is (he produce 
of oiir own slioros. Now, botli these 
substances are cin|»lojed for the prodiic- 
Jlon of .soda, by a process analogous to 
that adopted in the iiiauiifactuic of pot, 
ash, 

Mr. Cooper here exhibited large sjie. 
ciiriens of haullu and kelp, and observed, 
tliat tlioiig'b then names were very dif¬ 
ferent, tin. ir properties xvere similar, ,i.s 
they consisiod of the same ingredients in 
difl'erent propoitions. Both of ihem me. 
alkaline suhstances, and are used in large, 
quantities hy soap-makers nnd glass ina. 
nufaclurcis, as well as in other [Mocessc.'^, 
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'where U is of importance to obtain alkali<> 
at a cheap rate. Barilla is, however, 
much higher in price than kelp. To ol>- 
tain soda from Inlrillay this substance 
must first undergo the process of lixiria- 
tion, or w'asliiug’, previous to which, it 
must be brokeif in pieces and pounded. 
Mr. Cooper, in order to exemplify this 
process, broke oft'some portions of harillu 
from the large lump tic had exhibited, 
but this WHS accomplished with some dif¬ 
ficulty, owing to the excessive hardness 
of the barilla, which was vitrified by the 
inlensc heat employed in its manufacture. 
Some portions of it having been pounded, 
were exposed to tiie action of warm water, 
in which they readily d^fsolved, and form, 
ed a solution wliicli iimantly changed the 
colour of turmeric paper, and, therefore, 
evidently contained a large quantity of 
alkaline matter. Now, in order to exhibit 
the properties of this fluid, it is necessary 
to free it from the impurities with which 
it is contaminated, for which purpose, it 
was first poured thiongh a filter, and be¬ 
came a clear solution of carbonate of 
soda} still, however, contaminated with 
a variety of impure matters, the most im¬ 
portant of**vbieh, are neutral salts. It 
will be remembered, that potash was 
also deteriorated by an admixture of neu- 
tral salts; but in the present cose, these 
salts contain n quantity of soda. This 
solution, therefore, contains a quantity 
of uncombined alkali, or alkali in a free 
state. 

Mr. Cooper then dissolved a portion of 
kelp in warm water, in a similar manner, 
and demonstrated the alkaline pi’s^erties 
of the solution by the same test. The 
alkali, however, exists in these fluids in 
combination with « q^iantity of carbonic 
acid, which, theiefoie, constitutes the 
compound a carbonate of soda, though , 
there is also present a portion of free, or 
nncombined alkali. 'That the solution is 
a carbonate of soda, may be proved by 
the addition of sulphuric act'd, which will 
liberate the carbonic add. This was ac¬ 
cordingly done, and the gas was imme¬ 
diately evolved in considerable qiianti*« 
lies. t 

The process of at kcdimetri/, detailed in 
the last lecture, and applied to the alka. 
line substance, »0tas/i, is equally appli. 
cable to .mda; for, by adding to an im¬ 
pure solution of carbonate of soda, a 
quantity of sulphuric acid, exactly suf¬ 
ficient to neutralize the ttilAalt ooiitaincU 
in the solution, the quantity of the latter 
way be correctly ascertained, which is a 
circiirastaace of considerable importance 
(e soap-makers, glass.inakers, and other 


manufacturers who use this alkali in larg^ 
qunntities. It should also be observed, 
that the impoit duty on barilla is paid 
only on the quantity of alkali itcontniqs, 
and not. on the whole mass; so thbt, if • 
bflrilla contains only 25 per rent, of «/- 
fta7t, the^nanufacluier pays the duty on 
that quantity only. A knowledge of the 
process by which this quantity may be 
discovered, is, therefore, of essential im- 
poriance. 

Mr. Cooper here gave another striking 
example of the utility of alkalimetry, by 
operating on 100 grains of pure carbonate 
of soda, with 100 mensures of sulpkwU 
acid, contained in the graduated tube 
exhibited in the last lecture (page 151), 
and of sueb a strength as exactly to neu¬ 
tralize the quantity of the carbonate of 
soda employed. He then weighed 100 
grains of barilla, and having dissolved it 
in warm water, in consctiiience of its 
vitrified state rendering it rather insolir. 
hie, he cautiously added to it as much 
sulphuric arid ns was necessary to satn- 
rnte the whole of the alkali it contained. 
The graduated tube tlien indicated, that 
the quantity of alkali in the barilla was 
only 24 per cent., auO, consequently, 
that all the rest of it, amounting to 76 per 
cent., consisted of impurities. The oh- 
viotis importance of this simple operation 
to purchasers of the article, had induced 
him to dwell upon it, for the purpose of 
impressi'ng it on the minds of his audi- 
ence, 

111 order to prepare pure carbonale if 
soda for the. experimental purposes, it is 
necessary to treat barilla repeatedly with 
hot water in the manner described ; pour¬ 
ing oft'and evaporating the solutions to 
a certain extent, when the carfionate will 
he formed in crystals similar to those now 
exhibited. In this crystalline salt, the 
constituents always unite in certain in¬ 
variable propor^ons, but it also contains 
a portion of the water of crystallization. 
By afreference to the scale of equivalents, 
the relative proportions of the consti. 
tuents of car^uKate of soda, will be im- 
incdiately seen. Soda, in this scale, is 
opposite the number 32, and is com¬ 
pounded of sodium 24, and oxygen 8. 
Carbonic acid, 22, added to soda, 32, 
gives 54 as the equivalent number of 
Carbonate of soda, and against that num¬ 
ber, the name of the compound is placed. 
It should be recollected, that this number 
does ndt represent carbonate of soda in 
its crystalline stale, but when rendered 
pctfectly dry, by exposing the crystals 
to a red heat. There is also another 
combiuation of soda with carbonic acid. 
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eolled till! bi-carbonate of soda, and con- TUc action of todijim upon water is 

sisting of two proportions of carbonic somewhat similar to that of potassium, 
acid to one of soda. tl'c flame produced is yellow, instead 

Carbonate of soda, as it exists in ba- of the fine purple produced hy the com- 
must necessarily undergo purifica- bastion of the latter. It has been a 
tion, to render it arailable for the pur- matter of dispute, whether sodium in¬ 
poses of soap-makers, &c., by freeing iH flames on the surface of water Or not, 
from its carbonic acid. To cSect tlys, Mr. Cooper, however, threw a piece of 
the soap-maker grinds or bruises his ba- the metal on some water before him, 
taking care not to break it too small, when it instantly burst -into a yellow 
lest it should choke up the v^sel, and flame,* aud he observed that the water 
become what'he calls pudding, through undergoes the same decomposition as 
wliich^he water cannot percolate. He when subjected the action of potas. 
then covers the bottom of the large iron slum; the metal uniting with its oxygen, 
vessel withdraw, or mats and throws while its/lyifrogen is inflamed, and the 
in the barilla, mixed, indiscriminately, water imbibing alkaline properties, by 
with Itme, the latter being rather in ex- dissolving the which results from 
cess,aitd pouuug water upon the whole, the union of sodiim and oxygen. 
allows it to temain a considerable time. In chemical processes, it is sometimes 
The lime, during this operation, enters necessary to know which of the alkalis 
into combination with the carbonic is present, whether soda or potash, or 
acid, while the alkali remains in solution both. For detecting the presence of 
in the water. Mr, Cooper here exein- soda, the Lecturer was not aware of any 
plified this process, by operating with satisfactory method, but the smallest 
lime on carbonate of soda, and observed rpiantity of potash might be readily dis- 
tbat the experiment was exactly analo- covered by certain tests, or re-agenU. 
gous to the process adii[>ted by ail ma- Muriate of platinum, for instance, wil 
nufacturers; except that they used only »dotect potash in any of its combinations, 
the rough i^ariV/!g, while he bad operated particularly with mrionic or sulphuric 
with puie carbonate of soda. By this acid; the muriate forming an insoluble 
lueans, thesodu is freed from tlie cu//^onic jirecipiute, hy combining with the po/- 
acid with which it was combined, and ash.* But the whole of the combinations 
the solution being evaporated to dry- of mu date of platinum vriih soda are so- 
ness, the pure alkali is obtained. luble in water, while those with potash 

It is not necessary to exemplify the are insoluble; especially when it is coin- 
process of procuring the metallic sub- binod with the substances mentioned, 
stance, sodium, from soda, as it is ob- Mr. Cooper now poured some muriate 
tallied by precisely tbe same methods as yf platinum into two vessels which stood 
those already*particuliiriicd for pro- before him, one of which contained li- 
cufing potassium from potash. The Lee- dhrbonatc of potash, and the other 

turer here exhibited a small quantity of a solution of carbonate of soda. In the 
sodium, confined, like potassium, under former case, the solution became in- 
napktha, in a phial. It was in a fluid stantly clouded and opaque, by the for- 
state, somewhat resembling quicksilver; motion of the insoluble preeipitatealludcd 
but this is not the natural state of the’ to by the Taicturer, while, in the latter, 
metal; and It js thcrefoie proper to ex- no change indicated the presence of tin* 
plain tbe reason of its^ppenring in that so^a—the liquid remaining perfectly 
form on the present occasion. cleat-; whereas, if it had coutiuiied the 

fassium exhibited in a previous leottire smallest quantity of potash, its trans- 
a-as prepare^ in an iron vessel, by the parcncy would have been destioyed. 
process then de|cribed ; and, by some A solutionof tniffir/c uezr/w-ill detect 
unforeseen circumstance, a portion of the* pofus/z in some of its combinations, bni 
ulAra/i, used for its production, remained ^some caution is necessary in using it. 
in tbe vessel. The same apparatus was Mr. Cooper poured some potash ipto a 

used for procuring sodium for this even- -— -—-— 

log’s lecture, and thus it became cpm- * The same experiment was performed 
billed with a portion of potassium, suf- by Dr. Birkheck, during one of his lee- 
ficient to render the sodium fusible at turcs on Voltaic Electricity, in April 
the ordinary temperature of itie atuno- last, and with the Same result; for the 
sphere. The metal sproduced is, there- Aodmm iustaiitly inflamed, on coining in 
fore, strictly speaking, an alloy of so- contart w ih the water, though the Doe 
divm with potassium; the former metal tor observed that this effect does not 
being, in its pure state, rather more usually lake place, (VideVol.L p.‘11<1 ^ 
brittle than the latter. Ei>. 
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•oVuiion lioiitnining' tartaric acid^ when 
nn inttncdiafn efferrescence ensued, and 
lie observed that, in a little time, minate 
crystals, which tnigbl he distinguished 
hy a magnifying glass, would l*e formed. 
These crystals are creamqf tartar^ which 
results from the union of tartaric acid 
wHh potash. 

Having thus pointed out the means of 
procuring potash'md soda, and <he dif¬ 
ference between the two substances, the 
Lecturer now proceeded to illustrate a 
few more of the piopcrt^sof the latter 
alkali. The audience will recollect thut 
when ;ioras*'i«»j was cX|TOsed to the ac¬ 
tion of the air, or to an atmosphere of 
ori/f>en, it eulcred inta^mhiimtioa with 
that gas, and fornicdlroe alkali called 
potash. An cfl’cct, precisely aimlagous, 
takes place, when sodium is subjected to 
the action of oxygen. Mr. Cooper here 
introduced some sodium into a retort, 
which lie then exluiusted of atmospheric 
iitr; and, npon filling the vessel with 
oryoen, over the pneumatic trough, the 
metal instantly burst into a brilliant 
fluiiie, niid shivered the retort to pieces, 
Tfiis sudden effect appeared to be un- 
experted hy Jihe Lecturer, who attribnted 
it to the accidental presence of some 
Aviiter ill the retort; as, under ordin^ary 
circuinstnnces, the sodium would not 
have inflamed in the gas without the 
application of external heat. Soda, 
liovveicr, Avas re-foiiiied, by the com- 
hiiintion of sodium with oxygen, and if 
the iietinn hud not been so rapid, he 
should liaAo been able to exhibit the re¬ 
sult to tlie Members. ^ 

Soda, like potash, combines With a 
variety of other sulisfnnccs, and forms a 
elass of salts hy these combinations. 
With carbonic acid it forms, as before 
stated, two compounds, called, the. cur- 
honatc and bi-carbonate qf soda ; the lat¬ 
ter of which may be procured, like the 
bi-catbonate of potash, by injecting into 
the carbonate nn udditional quantity of 
carbonic acid,f>r bythe simple distillation 
of carbonate of soda with carbonate of 
ammonia. The bi-ettrbonate is used^ih the 
mnnufaclure of soda-water, and, together 
with tartaric ncidy forms the sodapOtoders 
in ordinary use. 

Soda also combines with sx^pkmiecuid, 
and forms Glauber's salts, or sulphate of 
soda, hut this substance is never pro¬ 
duced by the direct condiination of its 
constituents. Mr. Cooper here exhibited 
a large piece of sulphate cf soda, the 
residuum of a ^rmer process, and ob¬ 
served that the brown colour, with wliich 
* it was tinged, was an omde tf iron, op- 


easioned by its having been prepared fiv 
an iron vessel. Sulphate of soda is of 
great importance in the manufacture of 
carbonate of soda ; for if the sulphate hg 
mixed with lime and small coal, or £ny \ 
oti^er substance containing carbon, and 
heated in a crncible, in a reverberatory 
furtface, tne sulphate will be decom¬ 
posed, arid tbe carbonic acid, eutering 
into eonibipation with the soda, will form 
carbonate of soda. This process, which 
was invented by the late Lord Dundo- 
nald, AAas exemplified by the Lecturer, 
who formed the carbonate ofisoda hy 
inixlhg the sulphate with p'nnnded lime 
and gas coke, and exposing them, in a 
cnicihle, to the heat of the furnace. 

The union of soda Avith phosphoric 
acid forms phosphate of soda; a sub¬ 
stance which is used in pharmacy, under 
the name of tasteless suits. 

Tt has been stated that potassium unites 
with c///orine,and forms chloride of potas¬ 
sium-. Now, sodium eoluhines in the 
some manner with chlorine, forming the 
chloride of sodium ; a substance wliicb 
is in general use every dpy, and is called 
ecommon salt, or niui i^le of soda ; Avliich 
is, iu fact, a chloride of sudium. If salt 
be thrown upon the fire, it decrepitates, 
or pruiluees a crackling noise, which ia 
occasioned hy the e8ca|>e of the water of 
crystallir.ation, confined between its la¬ 
mina), when in tlie slate of it muriate of 
soda ; but if heated red hot, it becomes 
a pure chloride of sodium. M r. Cooper 
here exhibited a large piece of rock-salt ; 
observing that tlie cracks in its surface 
were at right angles wiAi each oilier, 
and that, if it were broken, it would ex¬ 
hibit iaoumeritbic crystals, of a cubical' 
form. 

Soda, in combination with horacic 
acid, forms borax, a substance which is 
largely used in the manufactures. This 
substance, as imgorted fxoin the Eost 
Indies, is culled lineal, and requires pu- 
rKicatisn, by dissolving it in hot water, 
before it forms the ftoroa: used in the arts. 
The substance which is separated from 
^be tincal during this process, has not 
^yet been chcmioally examined. 

Mr. Cooper concluded by obswving 
that, in bis next lecture, he should treat 
of the properties of lime, and some 
others of tlie alkaline earths. 


LBCTtlRES FOR NEXT AVERK. 
Wednesday, January the 4tli, ISTfi, 
Mr. Gowring'^s Thi'rd Lecture on Pneu¬ 
matics. 

Friday, January the 6th, Mr. Coopsr’e 
Fourteenth Lecture on Chemistry. 
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OBSERVATIONS ON MR. GORDON'S 
THKORY OF THE THUNDER STORM. 

3k the Editor of the Mechania' 
Registet, 

Sir,— 1 was present at a letturCide- 
Jivered in October last, by Mr, H.^to a 
select chepiical class, on the subject of 
hifdrogent in which, I think, the na¬ 
ture and cause of thunder Itorms were 
explained tn a novel and very satisfac¬ 
tory manner. The theory of Mr. H. 
althouf’b^^ounded on the same pnnei- 
as tlial of Mr. Gordon, inserted in 
the Mechanics’ Register, (No. 03, p. 
5)9) is, by his re.searches or conjec¬ 
tures on the formation of the atmo¬ 
sphere, from the (It'com posit ion of eva- 
jiorated wateis, not liable to the objec¬ 
tion of Mr. Dalton's position, which 
tiie learned Dr. Biiucurck, in his cx- 
i-ellent mtioductury remarks to Mr. 
Gordon’s letter, justly thinks so for¬ 
midable. 1 consider the theory of Mr. 
II. tenable against this position, (the 
gases 'forming vetfua for each other) if 
admit Iftet atmospheric pressure^ 
and that grand chemical agent, heat, 
be necessary to retain them in a state 
of perfect chemical combination and 
mechanical mixture. The lecturer 
otli red his remarks on the subject as a 
eonjeclural hypothesis of his own \ 
and if hi.s views be correct, and his 
new tlioory founded on phflosophical 
principles *and accurate judgment, 
“ Patman? qui ?ncr?ut ft rai "—be the 
honour of the discovery hi?, to whom 
it helongs. 

Mr. H. stated, that the component 
parts of the almosphen*, being exactly 
similar in all places and situations, it 
might appbar sin^ilar, that the air 
taken from the surface of the 0 (^n, 
perhaps thousands of miles from laud, 
could be supplied with the necessary 
oxyge??, whifh was supposed to be fur¬ 
nished by the vegetable world. % 
currents of winds, and the rotatory 
motion of the earth, would not, he 
thought, sufficiently account for it. 
Anomer source of supply then must be 
found; and if we admit the conjecture 
of Sir H. Davy, that the nitrogen of 
the atmosphere 'w§& an oxide of hydro¬ 
gen, which, to him appeared an esta¬ 
blished fact, it would be easy to account 
for the supply. The constaat ev apora- 


lioa from the surface of the waters, 
liberates the component gases, hydros 
gen and oxygen. The hydrogen im¬ 
mediately combiires chemicals, willi 
a portion of the oxygcit, fcHtting an 
oxide, and the remaining portion 
is merely loosely and mechanically 
mixed, which will form atmospheric 
air. 4-t the higher regions, in conse¬ 
quence, partly, of the deficiency of 
heat, from the radiation of the eartli, 
and partly, in consequence of the di¬ 
minished atmospheric pressure, the 
chemical combination becomes weaker, 
the raeclianical mixture moie loose, 
and a partis^decomposition ensues. 
In this state, TOe gases are susceptible 
cf combustion or explosion by the 
electric fluid. 

In opposition to the opinion of a 
gentleman who had delivered a lecture 
on electricity, some time previous, in 
the neighbourhood, that the re¬ 
port of thunder w^as occasioned by the 
mere passage of the electric fluid Irom 
one Cloud to another, Mr. H. stated, 
that, in his opinion, tbi? noise occa¬ 
sioned by the transmission of the fluid 
i^as trivial, compared viith that pro¬ 
duced by the concussion of (he air, in 
rushing together to fill the vacuum 
occasioned by the explosion of the 
gases. Still farther to illustrate this 
opinion, the lecturer stated, that the 
silent lightning, so frequent in sum¬ 
mer, was occasioned by the more 
rapid decomposition of water, m con¬ 
sequence of the increased lempeniture, 
and the inevitable ascent of hydrogen, 
after its decomposition by the causes 
before stated, into the highest regions, 
where it would silently burn, if ignited 
by the electric fluid. Experiments 
‘were then made by Mr. H, in confir¬ 
mation of this, by burning pure hy¬ 
drogen, and exploding a mixture of 
hydrogen and oxygen. 

I should have" taken the liberty of 
slating these opinions to you last week, 
but wished to consult with a friend 
who took notes of the lecture alluded 
to. 

I am, Sir, 

Your most obedient servant, " 
R. IXG 

Houfhatupton Place, Russell Square, 
lih/j Dccanhcr, 1825. • 



170 


THEOJIY OF THE TUUNDEll'-STOttM. 


OBSERVATIONS ON MR. GORDON'S 
THEORY OF THE THUNDER-STORM. 

To the Editor of the Mechanics' Register, 

Sib,-•■T he theory of the aljove gentle¬ 
man, which appeared in No. 63 of your 
interesting publication, is, at first view, 
striking and ingenious; but, on a nearer 
and stricter investigation, 1 fear it will 
not be found to stand. 

Its ba^ is made to rest on the sup¬ 
position, that hydrogen gas being 
evolved in immense quantities, by seve¬ 
ral natural processes, near the earth's 
surfece, it “ being so much lighter than 
atmo^heric air, rises through it to a 
certain height, and npt being soluble in 
it, theie noats (commixed with it) in 
immense fidds—^when meeting with 
clouds highly charged whh the electric 
fluid, this fluid (according to known 
laws) in a condensed stream being dis¬ 
charged from one to tlie other, and 
having to pass through the fields of hy¬ 
drogen gas and common air, afore¬ 
mentioned, explodes it, and hence, is 
made to account for the various phe¬ 
nomena of thunder, &c. see page 100. 

Mr. G. however does not explain, or 
give any reason, why hydrogen gas, 
known to be ten times lighter than the 
air of the atmosphere that should, by 
reason of its great specific lightness, quit 
our atmosphere altogether, and float in 
regions above it, is to be kept suspended 
at certain convenient heists within it, 
to form the immense fields he merftions 
—which he certainly should have done. 
The existence of these fields, however, 
the worthy president of the Meclianics’ 
Institution, Dr. Birkbeck, has (I think) 
successfully shown to be impossible, as 
they give the experience of fact against 
a fanciful hypothesis. * 

It has been proved, by aeronauts, who 
have ascended to much peaterelevations, 
than where Mr. G. places these fields, 
and who have even ^passed through 
clouds highly electrified, that they are 
nowhere to be met with ; portions of 
the air at different heights, having been 
brought down, and when examined, 
found to differ very little, from that 
which is found near the eaith's surface, 
without any portion of ttiis gas being 
discovered in it. 

In the upper region of the A lps,( where 
. I myself have Leen) it is no uncommon 


thing for a spectator, with a pure ce. 
ruliaii sky over his head, to witness at 
some little distance below him, the in¬ 
teresting spectacle of a tlmnder-stoi^ ^ 
spending its rage, and opening itssluices, ' 
on ^he plains below. In that situation 
the spectator finds the air undisturbed, 
and* feels no inconvenience from the 
explosion of the gases contended for by 
Mr. G. But it may be said he was 
placed above it, and out of tiic reach of 
its influence—good—^but as the hght- 
ningdarts through theclouds, ap,d partial 
openings in tliem take pla^e, he 
lower down, on the side of the moun¬ 
tain, sundry hamlets, with their sturdy 
inhabitants, dwelling in apparent safety, 
in the very midst of this elemental strife— 
true, an accident will now and then oc¬ 
cur, by which a tree is rent, or a chimney 
struck down; but when this takes place, 
it is also clearly attributable to the 
electric fluid alone, whose course may 
distinctly be traced, and notto the efiects 
of explosion of the gases, which would 
iiave blown the inhaj^itants, in all pro¬ 
bability, into mid-air, and spread their 
habitations in the dust.—Another con¬ 
clusive fact may also be stated, that 
hydrogen gas, being unrespirable, no 
human beings could have lived, even 
for a few minutes, in an atmosphere so 
charged with it. 

With respect to what we should na¬ 
turally infer, (from its volatility) the 
escape of hydrogen gai> to regions 
above the atrnosphere, and which would 
consequently be lost to us for all pur¬ 
poses connected with our eailh; it 
would seem to violate one of the known 
laws of nature, which goes far to 
prove, that nothing which has even 
once existed in creation, has afterwards 
dmarted from it; only, that the par- 
times (Sf matter of which they were 
composed, have become differently com¬ 
bined and presented to us in otlier 
^rms. 

Mr. Dalton’s theory, which, 1 think, 
is ably supported, relieves us, however, 
from this difficulty. As he proves, as 
far as the thing will seem to admit of 
it, “ that every gas has a vncuum for 
every other gas,” by which means they 
become diflused through each other; 
the lighter being held down by Uie 
lieavier; and so minutely is hydr,ogin 
gas dispersed throughout the atmo- 
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BpUer^—and so small a proportion docs 
it. bear to the bulk of the latter, that 
it may never even be chemically de- 
taf-tcd m it,—(See Dr. B—letter.) 

Hence might we bid adieu to the 
imaginary fields of hydrosen gas, and 
blow up the theory withtithe at 
once; but as Mr. G. seems to lay some 
stress on the appearance of a blue liglit, 
distinct from the bright electric spark, 
which he thinks is caused by the ex- 
plosTon of the gases, I will say a few 
words oWjrat subject also. 

That matter, he thinks, “ is bdkuti- 
fully exemplified in the experiment of 
forming water by combining hydrogen 
gas and 'oxygen gas m a small 
globe, by means of the electric spark 
passing through it; then a quick eye 
will first see the electric spark, and 
immediately after the whole globe, as 
if filled with the blue light." Now, in 
order to show that this is no corrobo¬ 
ration of what he attempts to prove, 

I will instance the case of what is 
termed dry, o» sheet lightning—* 
there this li^it is seen in the greatest 
perfection, unaccompanied by either 
thunder or ram, both of which, did it 
proceed from an explosion of the 
gases, ought, (according to Mr. O.,) 
to have accompanied it; but, were I 
to give an opinion on it, I should say, 
it was owing to the sudden illumina¬ 
tion of the surface of the clouds, com¬ 
posed of Squeous particles, before 
shrouded in darkness, or else from the 
light -passing through a thin medium 
of these clouds to the spectator. 

Many of the phenomena he men¬ 
tions, such as the whirlwind, the tor¬ 
nado, the watM-spoub &c., which he 
would ascribe to a •Vacuum formed by 
the explosion of the gases, if, is well 
known, often take place s^7cn^/y,||o^ 
at least, without being accompanied 
by thunder, &c., which, were his sup¬ 
position right, ought to be heaim 
That they are caused by a vacuum 
being formed in the air, is, I think, 
extremely probable; but, that vacuum 
is more likely to be occasioned by 
some acdon or the sun’s rays, suddenly 
rarefying the particles of matter of 
which the air is composed, in a way 
not exactly known to us, seeing they 
generally take place in hot wiather, or 
else in tropical climates. 


The old theory of the thunder¬ 
storm, is, after all, the most consistent 
with fact and observation; and that 
to which, with ourtyet imperfect know¬ 
ledge of these matters, we must still 
adhere for some time longer. 

The sudden condensation of the 
clouds (belore in a state of vapour) by 
the escape of the electric fluid, easily 
accounts for the formation of rain, 
hail, and even ice. A momentary va¬ 
cuum must of necessity, be formed also 
by the sudden change before staled; 
and the air rushing in on every side to 
fill it up, would occasion the noise ot 
the thunder. This is satisfactorily 
shown by the common experiment of 
covering a small jar over the top with 
a piece of skin or bladder, exhausting 
the air from the jar, by means of an 
air-pump; and when this is done, pei- 
forating the bladder with a small knife, 
and the air rushing in to fill the va¬ 
cuum, will rend the bladder in pieces, 
and give a report equal to the discharge 
of a gun;—sucli being the efl^ct pro .. 
duced on so small a vacuum, will 
easily account for what w'e witness on 
the grand scale of nature. The con¬ 
tinuous rumbling sound, with occa¬ 
sional seeming discharges, I suspect, h 
occasioned by the effect of concussion 
and reverberation of the air of the at¬ 
mosphere. 

Some of the subjects contended for 
by Mr. G. 1 have touched on rather 
briefly; but I was afraid to encroach 
farther than was necessary on your co¬ 
lumns, which, by this time, you pro¬ 
bably think I have already done. 
Begging youf excuse, I remain Sir, 
Your obedient servant, 

. G. H. 

Leigh Street. 

EXPLANATION OF THE NEW ACTS 
FOB ASqEBTAINING AND ESTAB- 
XISHING UNIFORMITY OF WEIGHTS 
^-AND MEASURES. 

5th Geo. IV. c. 74, and Gth Geo. IV. 
c. 12. 

Commencing 1st January, 1826. 

A concise and wdl written pamphlet, 
under the above title, has been recently 
presentsd to the Members of the Lewes 
Mechanics’ Institution, by their Presi¬ 
dent; and the author having kindly* 
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transmitted a c-ipy of it to us, we pre¬ 
sent the following extracts, which 
embrace the most prominent provisions 
r)f the recent acts Of parliament, and 
will enable our readers to comprehend 
clearly the important, but necessary 
alterations which will take place in 
measures of capacity from the com¬ 
mencement of the new year, and the 
relative proportions between the present 
measures, and those which are about to 
be adopted 

“ Tiiesb Acts are the result of the 
roo&t elaborate researches and experi- 
jiients made by the Commissioners ap<- 
pointed by His Majesty for that pur¬ 
pose; and their object is, to aimplify 
and reform the present system of 
weights and measures, and to guard 
against the recurrence of irregularities, 
whilst the commercial habit* of^the 
people are respected, as far as can with 
propriety be doiie. 

" The Act of the 5th of the King is 
the principal'bne, the other being passed 
chiefly to p( stpone the operation of ^le 
first. The introductory clauses point 
out what shall, in future, he considered 
as the the standards of lineal and su¬ 
perficial measure, and those of weight, 
and provide agoinst the possibility of 
change, by|Ji eferriiig them to certain in¬ 
variable Standards existing in* nature. 
Tiiese clauses are not of general im¬ 
portance, but are interesting to^science, 
and were rendered necessary, by the 
circumstance, that most of the existing 
Icfiui stondards||were of indiflerent work- 
maiiship and discirdant nmong them¬ 
selves, while those which,for many years, 
have been resorted to for accurate and 
scientific purposes, were wanting in the 
requisite character of legal authority. 

“ The principal alteration oflected, ^s 
in the Measures of Capacity, with respect 
to which, irdiange bos long been highly 
necessary. Besides the three legal esta¬ 
blished kinds, known hy the names of 
Wine, Ale, and Corn Measure, there 
exist in difTerent places, a variety, of 
• measures sanctioned only by local Ciis- 


tom. Tiie use of all these measures, 
both legal and customary, is abolished, 
and in their stead is to be substituted a 
new one, bearing* a simple relation to 
tliq weight of water which it is capable 
of containing. 

The substance of lire new Acts, with 
reference |[> Measures of Capacity, is 
contained in the following fivp articles 

“ I.—-The new luiperinl Golion •shall 
contain ten pounds (avoirdupoi|) weight 
of pftre or rain water; hy*^ which the 
measure of all articles, ns well wine, 
beer, ale, spirits, and other liquids, as 
all sorts of dry goods not incasiircd hy 
heaped measure, sliall he ascertained. 
Tlie pint, quart, peck, bushel, and quar¬ 
ter, shnll hear the same proportion to the 
gallon, as heretofore. Measures may be 
made of any 'convenient shape; and 
when used for dry goods, shall he stricken 
^vith a round straiglit stick. 

“ '2 .—The measures used for coals, 
lime, fish, potatoes, fruit, and other 
goods commonly sold hy heaped mea¬ 
sure, shall be of the same capacities* 
respectively as above iiicntion»‘(I; but 
shnll be made round, with plain hottoius. 
A bushel shall measure inches from 
outside to outside, and the heap shall be 
at least 6 inches above the rim. Smaller 
measures shall have the dinnicler at least 
double the depth, and the height' of the 
heap shall beat least three-fourths of the 
depth. Thirty-six bushels shall ho a 
chaldron. 

3»-—All contrSfcts and denlins's shnll 
bet^eented to he according to the new 
standard, unless special agreements be 
made to the contrary. And no special 
l^reement, with reference to any mea¬ 
sure established by local custom, shall 

* Heretofore, tiic coal bushel con¬ 
tained 8 j gallons; the taking away of 
the quarter gallon very niwy com¬ 
pensates the increase arisio^Troin the 
enlargement of the gallon itself; in 
fact, tbe new chaMron contains only 
3.5ti]s of a pint more than (he old one ; 
and 4939 old bushels, or chaldrons equal 
4938 of the new measure. 
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be valid, unless It shall express the 
proportiun which such local measure 
bears to the new Imperial measure. 

4.4.—Existinjr mcasuix-s may be used, 
'provided the propnrtions ■which they 
bear to the iiow Imperial measure. Ire 
p inted or marked upon them. ButTur 
neio measures may be const f be led, ex¬ 
cept in conformity to the new stand¬ 
ards. 

“ 5.— All the laws in force,Tespectinsf 
defective weights and measures, shall 
be ^it in execution, for examining, 
seizing, and destroying all weights and 
measures Aot according t<r the oew 
standards, and for punishing the per¬ 
sons having the sanic. 

“ WINE MEASURE. 

“ The Impel ial Gallon is greater than 
the letnr, in the proportion of C to 5 

nearly, or as 120.'j to 100^; therefore 

To reduce old wine measure to new, 
deduct one-«(T</( part, or 16| per 
cc nt. 

To convert new wine measure into 
tdil, add on«-J!/th part, or 20 per 
cent. • 

“ CORN MEASURE. 

“ The Imperial Gallon is greater than 
the f0)7i, in the proportion of 33 to 32 

nearly, or as 103:^ to 100: therefore 

To reduce old corn measure to were, 
deduct one thirty-third part, or 

3y^ per cent. 

To convert new corn measure into 
old, add one thirty-second part, 

or 3~ per cent. 

00 


“ BEER MEASURE. 

“The Imperial Gallon is less than the 
beer, iiithe ptoportion of 59 to00 nearly, 
12 

or as 98- to 100, therefore 

:v 

To poDvevt old hcer measure into 
new, atid one^fty.ninth part, or 

1 per cent. 

To leduee new beer measure to old, 

25 

deduct one sixtieth part, or 
' per cent.'’ 

To Ihe preceding rules are subjoined 
a series of useful tables, calculafed wifii 
considerable care, and exhibiting at 
one view, the exact ratio between the 
old and new measures, for any given 
quantity of wine, corn or beer, from 
one gallon, quarter, or barrel, to 900. A 
Table of Factors and their logarithms is 
also added.for the purpose of lacilitating 
calmlations relative to the new weiglits 
aiMpbeasurcs; with forms for the sliding 
rule, adapted to the weights and mea- 
suies ratablislied under the authority of 
the new acf.s. 

IlESCBIl;»T10,>r OF THE IMPROVED 

Latent apparatus, ixvented 

BY MR. PHILIP TAYLOR, OF TIIH 

CITY ROAD, FOR PRODUCINO G.VS 

FROM VARIOUS SUBSTANCP.S. 

The apparatus herein proposed, is 
desiCTied for the purpose of distilling 
earbureited hydrogen gas for illumi- 
natidb from various fluids. The kind 
of retort proposed to be employed by 
the patentee, is shown in the engrav¬ 
ing. It is placed in an erect position 
within its furnace, but that position is 
not absolutely essential. 
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The furnace is to be constructed as usual 
of fire-brick, and may contain several 
retorts; I, b, are the vertical walls of the 
furnace; a, o. the riitort, which is pro¬ 
posed to be made of cast-iron. It is 
cylindrically fm-med, resting by means 
of its flanges upon ledges at the top, 
and the fire acts upon every part of 
its external surface below tlie ledges. 
Within the retort, a shell or* vessel, 
made of thin wrought iron is inserted, 
exactly fitting the interior of the re¬ 
tort. The vessel is to contain clay, 
cinders, or other such materials as are 
fitter for the gas; and, for the conve- 
niency of frequently and expeditiously 
shifting these materials, tlie shell or 
vessel is employed. In the middle of 
the retort, a tube, c, is placed, having 
a considerable number of holes at 
bottom, and into this tube a portion of 
the bent pipe is introduced, which 
passes through an aperture in the 

The retort being filled with btlljlen 
bricks, clay, cinders, or other sirch sub¬ 
stances (the largest pieces being at 
bottom), thp cap, o, is to be fastened 
on, and properly luted at the joint. 
The material to be distilled is then to 
be introduced, in a fluid state, by the 
pipe,/, from whence it flows through 
the holes at bottom into the retort 
among the clay or cinders, which are 
in a state o£.red held. Here the mate¬ 
rials become decomposed, and, rising 
in the form of gas through the filter¬ 
ing substances, become clarified,* and 
pass off at the lop ctf the retort, through 
the pipe, to the gasometer or gas- 
huldi^. 

If the gas produced in this manner, 
by passing through one retort, does not 
prove to be sufficiently pure, the paten¬ 
tee proposes to conduct it through t\#^o 
retorts of similar construction to that 
shown, and both occupied with filter¬ 
ing materials. In this case, however, 
the pipe for introducing theiinid to be 
distilled, may be inserted into the side 
of the first retort near its top, and the 
fluid, descending through tne red hot 
cinders, or other filtering materials, is 
intend^ to rise in the form of gas into 
the central tube, through the holet at 
bottom, and from th^e pass by a 
bent pipe through the cap of the first 
retort into a second retort, where it is 
• to be conducted through the filtering 


materials, and to pass off by a pipe at 
the top of the retort to the gasometer. 

The patentee does not confine him¬ 
self to the erect position of the retorte, 
as shown in the figure, though he con-'*^ 
aiders tliat position as most desirable; 
neither doqs he limit himself to the em¬ 
ployment of iron retorts, as retorts 
made of fire-clay or fire-stone would 
answer th* purpose, but he does not 
consider them as so convenient or eco¬ 
nomical ; and, lastly, he does noluspe- 
cifically claim any material which 
shall be exclusively used fof^the pur¬ 
pose of distilling gas, but claims the 
employment of these means, and such 
apparatus for the distillation of gas 
from all fluid substances which are ca¬ 
pable of produang it. 


ASBESTOS. 

This is a fossil of the Magnesian 
order, known by its striated or jibroas 
appearance. It may be split into 
threads nine or ten inches in length, 
,of a beautiful, fine, silky texture; brit¬ 
tle, and of a grey coloua; and which 
remarkable property has caused it to 
be employed for many important pur¬ 
poses. The most obvious characters 
of thecsiejfMS are, its great fle.Kibility, 
and its undergoing no change by the 
action of fire. This virtue was found 
of great utility by the ancients, for 
they discovered a method of weaving 
this singular production of nature into 
a sort of cloth. Paper also was made 
of it. The articles made of this fossil, 
were esteemed at a great price, and were 
not less in value than the finest pearls. 
Sig. Castagnatta, in Italy, carried the 
manufacture to such perfection, that 
his asbeHus was «soft, and, in appear- 
aj^ce, like iamb's’ wool. In Venice, it 
was a ittery common occupation of the 
inhabitants, to spin and prepare this 
curious article. Table napkins were 
^metinass made of it,' which, when 
soiled, were thrown into the fire to be 
clean^ and which purpose was as 
w^l answer^ as by the usual method 
of washing common line uM . Import¬ 
ant documents were often *lpen upon 
paper made from this mateiw, because 
of its incombustible nature. But the 
chief use to which it was applied, was 
in the fomung of shrouds for opulent 
aud distinguished families, in which 
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the dead bodies we«« closely enveloped, 
in order, that their ashes might be pre¬ 
served in a separate state, apart from 
, those of the wood of which the funeral 
pile was composed. Even m the present 
day, the Prmces of Tartary are accus¬ 
tomed to use it for the sarie purpose. 
Dr. Lister tells us, that the wicks of the 
perpetual lamps, which were kept con - 
tinually burning in the tcJi^les of Zo¬ 
roaster, wew formed of this indestruc¬ 
tible fossil; even to this day, in India, 
it is use d by Brachmans, who do not 
wish to Tie^dislurbed from their studies 
or religious duties, by the necessity of 
trimming their lamps. The Royal So¬ 
ciety of London are in possession of a 
handkerchief made of ashastus, a foot 
long, and half a foot in breadth; and 
which has been submitted to the fiery 
ordeal; and though it is completely in¬ 
combustible, yet still it loses some of 
its weight in the trial. The manner in 
which this cloth and paper is manu¬ 
factured, is thus described by Ciam- 
pmi. 

The stone is laid to soak in warm 
water; then opened and divided by 
the hands, that the earthly matter may 
be washed out. The ablution being 
several times repealed, the flax-like 
filaments are collected and dried, and 
they are most conveniently spun with 
an additional flax. Two or three fila- 
ments of the asbestus are easily twisted 
along with«the flaxen thread, if the 
operator’s fingers are kept oiled. The 
cloth, also, when woven, is best pre¬ 
served by oil from breaking. On ex¬ 
posure to the fire, the flax and the oil 
burn out, and the cloth remains pure' 
and white.” 

Asbestus ’differs d'rom amianthus^ 
a fossil which it much resembles, inJits 
being still more flexible, and* easy of 
separation into fibres. 'J'here is a sort 
of asbestus known by the name of 
snountain cork, the fibres of whidlJi 
are twisted in various directions j when 
pure, it is of a white colour. The spe¬ 
cific gravity of this fossil, is from 2.5, 
to 3.0. component p^s are iron, 
silicrot^^rtk, magnesia, calcareau$ 
earth ana alumina, in various propor¬ 
tions, of which, si^ex forms b/flar the 
greatest part. It is found in Tartary, 
in Egypt, in Flanders, the elands of 


Corsica and Elba, France, England, 
and many other paits of the globe. 

Luther. 

Islington. , 


DISSOLVING COPAL. 

Many of your readers may not be 
aware that the tedious proces of dis¬ 
solving copal in spirits of wine, is ren¬ 
dered both easy and expeditious, by 
adding camphor; thus, dissolve one 
ounce of camphor m a quart of al¬ 
cohol, or spirits of wine j put the solu¬ 
tion in a circular glass, and add eight 
ounces of copal m small pieces, set it 
in either a sand bath or hot water, (ho 
heat of which is so regulated that tlie 
bubbles which arise Irom the bottom 
may be counted, till the solution is 
completed. This process will dissolve 
more copal than the menstruum will 
retain when cold; the most economical 
m^od will therefore be, to set the ves- 
seFwhich contains the solution by for 
a few .days, and whtm it is perfectly 
settledi to pour off the clear varnish, 
and leave the residuum .for a future 
operation. 

JRye. Tybo. 

AGRICULTURK. 

One of the most simple and useful 
discoveries in Agriculture, compre¬ 
hending pasturage, is to mix layers of 
green, or new cut clover, with layers 
of sjraw in ricks and stacks j thus the 
sap and strength of the clover is ab¬ 
sorbed by the straw, which, thus im- 
pregnateff, both horses and cattle eat 
greedily, and thus the clover is dried 
and prevented from heating. This 
practice is particularly calculated for 
second crops of clover and rye grass. 


QUERIES. 


No. 27. 

What is the siniplest method of pre¬ 
paring the sobuiou of mercury, used by 
silk dyers? 

A CONSTANT RbaDBR. 
No. 28. 

What is the best method of extracting 
oil or girease from white or coloured kid 
gloves ? 


A CONSTANT RbADER. 
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TO CORRESPONDENTS, ko. 


Ni*. 2R. 

To the Editor,qf the Mechanics:' Register, 
Sir,—C an any of jour correspowJewls 
favour me with the yeasoM why Shel- 
draku'b indiiied-plaue wheeU were not 
more known, and what their defects in 
practice or formatiun are ? 

S. £. Ash. 

No. 30. 

flow to prepare parchment for paint* 
»»S' ? 

Rt/e, Tvao. 

ANSWERS TO QUERIES. 


QuEltV, No. 22, Vol. III. Pag-c 108. 

DKNTIt'KlCE. 

Cliarco.a1 is a most excellent tooth. 
]iowder, but it may, perhaps^ be more 
actively employed along' with the follow¬ 
ing ingredients .-^Tnke half a ilrachut 
of tartar of vitriol; the same quantity of 
iliyrrli *, also of dragon's blood ; to these 
add one drachm of gum lac, aud four 
grains of umhergris, with two grains of 
musk, and fur powdered charcoal equal 
to the w hole. Beat them into a fine 
powder, and keep in » phial close stop, 
ped. To use'it, take a'dne liuen clotii, 
welted, on the end of yohr finger, dip it 
into the powder, and apply it well, om-e 
a day, foraffortniglit; after which, twice 
u week will he sufficient to preserve the 
beauty of the teeth, and to Correct any 
unpleasant savour from the breath, even 
where there is a carious tooth. 

And now a few words with respect to 
06 'ids. Teeth are composed almost entirely 
of carhonate ofUmgf with asmall prspoe^ 
tion of anifiXal mattetf and a much smaHer^ 
of phosphoric acid; and their enamel, 
which is of the same nature as ivory, 
coHshils, almost entirely, of phosphate oj' 
limsy with a small proporlion of anbrtal 
inatler, and scarcely any, if any, carbo¬ 
nic acid whatever. Now, by looking at 
the tables of elective attraction, we fin^ 
four acids, which precede the phosphoric 
in their affinity far iime; the oxalic, skU 
phurie, tartaric, and succinic ; therefore, 
these ought to be sedulously, avoided; 
hence, cream of tartar, which enters so 
generally into the compositi^ of den¬ 
tifrices, should likewise be rWidly pro- 
scribed. Indeed, when teeth are do. 
prived of their enamel, all the weaker 
acids should be abstain,ed fronip ns they 
have a greater attraction for’^ime than 
the carbonic. 

Tyro. 

Rye. '.'’‘i - ■ 


TO CORRESPONDENTS. 

E. C. must excuse thb noa-iniertloa of hlo 
Letter. Too much naperlty has already been 
disjdRyed. during the discussion; and, as bis 
Letter is nof Intended to convey auy addi- 
timiai inform'ation on the matter in dispute. 
Its insertion cannotanswer any beneficial pur¬ 
pose. Without Intending the slightest (Us- 
respect to F. C. Ibr whose Intelligent comma- 
nicatlons on many subjects of practical utility 
we owe hint our best thanks, we must'again 
express our dislike to the style o£'.nrguinent 
whlch'^lie has alopted upon tbfs occasiou ; 
becaiuewe are disposed to think that scientific 
argument derives additional keenness from 
urbanity of manners. If it were necessary 
to our personal welfare that wc should un¬ 
dergo the amputation of a leg or an arm, we 
had rather the operation should be performed 
with a hnf/e than with asaiv ; and if a mistaken 
opinion, instead of a limb, required removing, 
a smooth process would be much mure agree¬ 
able to us than a rough one. In either of the 
former cases, our feelings would not be so 
l^nsibly affected, and we sb'IIKiid, in all pro¬ 
bability, escape mortification. ^These remarks 
are not exclusively addressed to F. C. as they 
are equally applicable to the ciwmaiiication s 
of some other valuable correspondents. We 
trust they will be attended to,' and that, in 
future, we shall be spared the pain of perusing 
letters, such as we have recently received from 
sever.il of o;ir Subscribers, in reprehension of 
the pcnsonalities alluded to. 

Juvkn'is AuHtaAvon will bf aUendctl to in 
our next Number } but, for the reasons al»<.»e 
stated, tve cannot Insert the whole of his com - 
muniCttUon. 

We have received several Letters from per¬ 
sons residing in the Borough of Southwark, 
expressing an anxious wish for the estabiixli 
mantof a Mechanicst'Instltutihn inthatdU- 
trift. To accomplish this desirable object, we 
would r'ibcommend a personal application 
to the principal manufacturers, tradesmen, 
and other Inhabitants; which plan has been 
.||iece^uUy adopted at Koiherhlthe, Ham- 
mersmlth, and other places, and could hardly 
fail of attcceedlng In the present Instance. 

Antwers to other Correspondents in our next. 


EURATa. 

In the Letter on *' Laws ofMoticn.” In oiir 
last Number, page IdA, col. 1, line for 
noBition,’* read " composition.” Page litf, 
c6l.2, line aol tbr ” leg.” read “ peg.” 
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** A tun'* li almf* in tbe beginning of life u much unlcnown to hlmietf 
M to othera} nnd it is only nftv ftequcnt trials, attended with success, that he dam 
to think himself equal to those andertsklngs, in which those who have succeded have 
tfaid the admiration of mankind." 

Hums. 
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iPPARATUS FOR MBASURINO LIQUIDS. 


MR. CBOSLKY’b patent APPARATUS 
FOR MEASURING LIQUIDS. 

Th e apparatus, represented in the 
frontispiece to the present Number, is 
called by the Patentee a hquid-metcft 
and is intended to measure the quantity 
of water, or any ottier liquid passed 
through it from one vessel or elevation 
to another. The specidcatioh exhibits 
two methods of constructing it, which 
are S'lsceptible of variations in their 
forms. 

Fig. 1, is a box, containing the 
measiuing apparatus shewn in section, 
which consists of a hollow drum, re¬ 
volving upon its axis; this drum is di¬ 
vided into several compartments with 
outlets, and may be made in the same 
form as the machines commonly em¬ 
ployed for the measuring and registering 
of gas, called gas-meters. Fig, 2, is 
a cross section of the same, and the re¬ 
spective letters refer to similar parts in 
each. 

The liquid iscondacted into the me^ 
suring-w^el by a pipe, rr, at the axis, 
and, flowing through the aperture into 
the compartment, produces a^ pre¬ 
ponderating weight on one side ot the 
drum, which causes it to revolve, and 
that compartment, becoming filled with 
the liquid, r, will assume its position, 
and then and so on in succession as 
the drum revolves; the liquid dis¬ 
charging itself at the apertures in the 
periphery of tl» drum into tUe k| |aer 
part of tire cylindrical ch^ber, We, 
from which it flows over «nd descends 
Is^ the flat tvibe,^f, into ifilteceptacle at 
ffie bottom of the box, find is there, 
drawn off, as may be fdund desirable. 

The several com|>artments, 3, c, and 
dt made of equal {^d known capacities* ^ 
having been filled in succession so 
many times, the measured quantity <d 
the liquid that has passed through the 
machine is registered by a train 
counting-whem, connect^ tothaaxis 
of the drum, with an index moving 
round a dial-plate, and the quantity is 
made known by inspection. ' The form 
of the partitionsbe varied in seve¬ 
ral ways; the sides being made perfectly 
air-tight. 

The difference between this machine 
and a gas-meHer is, that, i% the laj^r, 
the gas to be measured oeeii|pies^ up¬ 


per part of the drum, the lower being 
filled with water aa^ resistance; whereas, 
in the former, tire liquid to be measured 
flows through* the lower part of thp 
drum,' and the upper part is occupied 
with atmospheric air. 

■* The u|her construction of meter for 
aSLerlaining-the quantity of water or 
other liquid paraea through it, is repre¬ 
sented atsfig. 3. It consists of a double 
trough, a and 3, the 8ide8.of which am 
at right angles; this trough la ^.hiced 
within a box, cc, and tumbles over upon 
aik.axis in which it is balS'nced, with 
stops or rests on the sides of the box, to 
limit the extent to winch the trough 
shall fall over on either side. The liquid 
to be measured flows from a pipe, </, 
immediately over the axis of the double 
trough, and having occupied the trough, 
a, smficiently to cause the weight of the 
liquor on one ade to preponderate, the 
trough then tumbles over to the other 
side, dischaiges its contents into the 
receiving vessel below, and brings the 
trough, \ up into ^ sifuation capable at 
receiving a similar qu«.ntity ot liquor. 
Thus, a succeadon of vibrations of the 
trough, each time discharging an equal 
quantity of liquid, will determine, by a 
train oi counting-wheels connected to 
its axis, and an index, the quantity of 
liqmd that lias passed through the ma¬ 
chine. 

These measuring machines must be 
inclosed in a close air-ti^t vessel, which 
the Patentee calls an air-vessel. “ The 
oapfgiity of the air-ye^el mupt be such 
as to admit of sufficient compression of 
the air, and must, therefore depend on 
the extent of the pressure of the column 
to which the liquid-meter is exposed, 
and it must be lufficiently large to allow 
^epacefor the measuring machinery to 
work without its being interrupted. 
The well known laws of comprKsion of 
air, will determine the size of the vessel, 
*^&Mliqited to any particular situation; and 
it is unnecessary to enter into a detail of 
the particular dimensions applicable to 
all tne various c^es to which apparatus 
of this description is to be applied." 

The Patentee further states, that he 
does “ not claim originality in the con- 
tftruction of th^ measuring wheel, or 
dnim, of <the measuring trough, or in 
'ffieir a|]f|ication to the measuring of 
liq^% wIkh used without theair-vcs- 
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stl^' Pul he claims “ the combitialion 
ot t!»e ^rrvesse/ with the measuring 
appaxatas, by which means liquids 
^ passing from one place to another trem 
‘ aoy elevuUom and occasiOBing, there* 
tore, any degree of pressure* may be 
measurea and registered^— 

Journal of Arts, • 

LONDON ' 

MECHANICS’ INSTITUTION, 

ua. coWhinu's 

SECONit fcECi'l’KE <>« t'NEllAtATiCa. 

OEI'OSITION OP AIUIHTVHE IN EXIJAL'STBD 

llECKlVEtia^—BAaOMCTER-WHEEL B4- 

KOMETER—SPRING, OR KLASTICITY OP 
AIR, PF.MONSTUArE(> BV VARIUl’S 
EXPERIMENTS—AIR-l'PMP—AIR CON¬ 
TAINED IN different SIiaSTANCES — 
PBBBSORB AND ELASTICITY OF TB£ 
Aia EQUAL TO EACH OTHER, &C. 

WEDNESDAY, DECEMBER 28 PH, 1825. 

Mr. GowRiNh introduced liis subject, ^ 
by ad verting^ to tifb Goinnicnceiuent of 
bis previous lecture, when he had ob- 
seried that the principles of the .science 
of pueutnatics were few and simple, and 
that one of these was, that air is a body, 
and occupies sjiace; and, consequently, 
like other matter, possesses pressure or 
weight. This principle he had proved, 
hy Several experiments, in thecouise of 
which he had requested the nndieiice tu 
observe the ^lund that was formed in 
the interior of the receivers, os soon as 
the process of exiiaustion coimnenced. 
He had stated, that this appearance was 
a proof that exhaustion was going on, 
and that it was occasioned hy the de¬ 
position (in the form of condensed va< 
pour,) of water, previously held in a 
state of chenifcul soinfioii by the atmo¬ 
sphere, Since making these remarks, 
he had received a connuuiiication, which, 
from the signature, he presumed, came 
frum a Member of the Institution. The 
letter was l■e8p^ctf^Uy worded, but h^^ 
regretted, in commoR with other gentle¬ 
men, that cuiuniiinications of this kiud 
should be imonynums; and lie also 
thought they should "be sent to the pre- 
mi'.es of the lustitnlion, aifil not to the 
residences of the Lectniers, Mr, Gow- 
ring then read the letter, as follows 
“ Sir,—E mboldened by the maiiRcr in 
which yon have come forward in support 
of the libera] principle, of diffusing know¬ 
ledge amongst this class of society, I 


bars ventured to address you «pon a 
circumstance, although perhaps trifling, 
yet one which 1 never heard pointed out. 
in any lecture on ptieuiu^ics. 1 allude 
to tlie enndensatioa of vapour on the 
interior of tiie glass vessels, when under 
the process of exiiaustion. Cdnsidcring 
that the deposition of moisture could not 
owe its origin to the mere mechanical 
action of the pump, I concluded that it 
must arise frum some chemical action : 
what the cause of the action may he, 1 
shall feel obliged by your stating. Bein^ 
but a Tyro in all the subjects relating to 
natural pbilusopiiy, J dare not presume 
to ofler my opinion. With eoiisidcruble 
apprehension that the snbject is not 
worthy your notice, 1 remain your’s, re. 
sj-'ctfully, 

M. L. M. I. 

Mr. Gowring proceeded (o obserre 
that, ns far as facts would warrant him, 

had no objection to ofler his opinion 
on the subject nientioued in the letter. 

It was stated (he believed by Dr. Henry) 
that the chemical proportions of lu6 
parts of cominou nir were as follow 
oxygen 21, nitrogen 77 5-lOths, vapour 
1 42-I00th8, and carbonic acid gan 
S-lOUths, It appears, therefore, that 
every 100 parts of air contain 1 42-JOOtiis 
paAs of the vapour of water, and that 
this raponr is held in chemical solution 
there can be no doubt. Mechanically 
speaking, the vapour may be considered 
as dilTused through the air, as water is 
difl'used through a sponge. Mr. Gow- 
ring conceived, therefore, that when 
the support of the air is removed, by 
IH^aulting it from the receiver, the va- 
jronr becomes deposited on its interior 
surface ; because air being apermanent/^ 
elastic Jluid, which water is not, the 
former is more easily withdrawn from 
tlie receiver than the latter; which, 
losing its supjNirt, is necessarily preci¬ 
pitated. How the water is held in cAr. 
wical solution in the atmosphere, it was 
uot his province to detenuiue. 

Mr. Gowring then again adverted to 
the subject of the barometer, to which 
be bad alluded in his previous lectuie, 
and. introduced an additional experi¬ 
ment to demonstrate that the mercury 
is supported iu the tube solely by the 
pressure of the atmosphere- A vessel 
of mercury was placed under a receiver, 
into the lop of which was fitted a baro¬ 
metrical tube; its lower extremity 
nearly touching the surface of the mer- 
cury. I'he ait was exhausted, both 
front the receiver and the tube, and 
the lattvr was then depressed till it 
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dipped into the mercury. The air waa 
now re-admitted into the receiver, hut 
being prevented from entering the tube, 
its pressure instan,>ly drove up the 
mercury to a height of more than 
two feet; and, if the exhaustion had 
been more perfect, it would have risen 
to 29| inches. Upon again exhausting 
the vessel, the whole of the mercury 
fell into the basin, and as immediately 
ruse again, when the air was re-admit¬ 
ted. 

Mr. Gowring then alluded to the 
construction of the mountain-barometer, 
which is used for measuring altitudes, 
and which differs from the common ba¬ 
rometer, in being furnished with a 
flexible bag at the bottom of the tube, 
to contain the mercUry. From the 
purposes to which the mountain.baro¬ 
meter is applied, it requires greater 
nicety in its construction than the com¬ 
mon one. The first requisite is, tha^'t 
the bore of the tulie should be per¬ 
fectly equal through its whole length; 
and the second, that the mercury should 
be purified from all foreign nvitter, by 
repeated distillation and boiling. 

The Lecturer next exhibited the 
common wheel-barometer, which is so 
constructed that the actual rise and 
fall of the mercury is multiplied by*aa 
index, moving through the divisions of 
a graduated circle. At the equator, 
tiie fluctuation of the mercury does not 
exceed S-lOths of an inch; but in this 
country it varies from 28 to 31 inches; 
and, in higher latitudes, the variation 
is still greater. In the wheel-barometer 
the lofter end of the tube is befft up¬ 
wards like a syphon,and a w'eight floats 
upon the surface of the mercury, con¬ 
nected with another weight, whioh ex- 
actly counterpoises it, by moans of 
a line passing over a glass pulley. 
When the mercury rises or falls, the 
motion communicated to the pulley 
tuilbs the pivot of the index, and thus 
the variation of an inch,fin the height 
of the mercury in the tube, causes the 
index (in the instrument exhibited by 
the Lecturer) to move through about 
inches on the graduated ciVcle. This 
bawmeter fs not, however, so well 
adapted for accurate purposea, as the 
pediment barometer in'general use. 

Mr. Gowring, having terminated 
those experiments which specifically 
related to the pressure of the atmo¬ 
sphere, ROW proceeded to illustrate its 
spring or elasticity, and to shew that 
the latter is equal to the former. The 
elasticity of the air was shewn by a va¬ 


riety of interesting experiments; sucli 
as the expansion of a small portion of 
air, contained in a bladder, when the 
exterior pressure of the atmosphere 
was removed; the escape of the air 
contained in a bolt-beaded glass tube, 
thi extreiiuty of which was immersed 
in onloured water; and the experiment 
of the fountain in vacuo, in which the 
same effec^ was produced, by the elas¬ 
ticity of the air, as had resulted from 
its pressure in the previtfus lecture. 
Mr. Gowring also introduced a 
drical glass vessel, partly ^]ed with 
water, at the bottom of which were 
seen a small glass balloon, and a little 
figure of a man, both of which rose to 
the surface of the water, as soon as the 
air which pressed upon it, was with¬ 
drawn by the air-pump; but immedi¬ 
ately sunk, when the air was re¬ 
admitted. This effect was occasioned 
by lint elasiiciiy of a small portion of 
air, contained in the balloon and the 
figure, which expanded when the pres¬ 
sure was removed; and, by expelling 
the water they contained, rendered 
, them specifically lighter than the fluid 
in which they were immersed. In an¬ 
other experiment, which was both hy¬ 
drostatic pneumatic, a small bladder, 
nearly emptied of air, and with a 
weigiit attached to it, remained at the 
.bottom of a vessel of water, till tlie 
pressure of the air was removed, when 
the small portion of air in the bladder 
immediately expanded, and it ascended 
like a balloon fully jnflated, till its 
upper part was considerad>Iy above the 
surface of the water. 

After Bume other experiments, which 
we have described on former occasions, 
Mr. Gowring gave a very distinct and 
satisfactory description of the construc- 
fion of the air-pump; the operation of 
which is somewhat'similar to that of a 
common pump, ^ide Vol.II. page 283) 
and de^Deuds upon the elastic propeity 
of the atmosphere; for so long as the 
spring, or elasticity of the portion of 
air remaining in the receiver, is sufii. 
^ient to overcome the spring or tension 
of the silk valves employed in the air- 
pump, we can continue to carry on the 
process of exhaustion, but no lunger, 
with a machine upon this construction. 
The valves *are sometimes made in a 
conical form; but the best pump for 
experimental purposes' was invented 
by Mr, Prince, qfMrocrica, who sub¬ 
stituted an air-tight cock for the yalyVs; 
so that the air in the receiver had only 
In overcome its own friction agqinst 
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the pipe it passed through. The Lec¬ 
turer also explained the mode of ascer¬ 
taining the Slate of the vacuum pro¬ 
duced by the air-pump, by connecting 
with the machine a barometrical tube, 
in which the mercury rises to a greater 
or less height, in proportioi^ as the va¬ 
cuum is more or less perfect. • 

As a further demonstration gf tlie 
filusticity of the air, the Lfctiirer im¬ 
mersed an apple and a piece of wood in 
a vessel of 'water, and exhausted the air 
from the receiver under which it was 
placed, wiien iiiiiuiuerable bubbles of air 
were seen *to proceed from both these 
bodies, rising to the surface of the water 
with gicat rapidity. It is evident, from 
this experinx'nt, that air is contained in 
many siibstanees where it is not geiie#^ 
lully known to exist; and also that afir, 
ihough con lined in a solid body, does not 
lose its elasticity. Olieiiiists, indeed, 
say, that air tlioiigh confined fur ages, 
preserves all its uiecbaiiical properties. 

Mr. Govvriiig then perfornied an ex¬ 
periment ill which the afl'ects holh of tlie 
piessuTc and aluslicity of the air were 
very ingeniously qpinuiiied. Twophiair* 
were produced, to the neebs of which 
were fitted glrss tubes, protwding hori¬ 
zontally fur- two or tliree inches, and 
then bending downwards at right angles. 
One of the phials was n<>arly tilled with 
a coloured fluid, and was furnished with 
a valve opening inwards; the other phial 
was empty, and its valve opened out¬ 
wards, Between these pliials was placed 
cUi empty glass vessel, open at the top, in 
wliicli were iflserted the tubes proceeding 
from the two phials. The apparatus 
being thus arranged, was placed under a 
large receiver, and the air being ex¬ 
hausted from all the vessels exco^tt that 
which contained the fluid, the eUistidiy 
of the small portion of air remaining in 
this phial (and wbi^h was prevented 
from escaping by the valve) caused it to 
expand till the whole of the ILiid f9as 
forced through tlio lient tube into the 
middle vessel. The air was now re-nd- 
luitted into tlie,receiver, and the pressure 
of air immediately produced a siniilv 
effect by emptying the second vessel, 
and driving the whole of its contents 
into the thiid. 

The Lecturer having before exhibited 
to the audience the elevation of the mer¬ 
cury in the ti(Jte of the barometer, both 
by the pressure anc^ the elasticity of the 
atmosphere, now coinbiued^the two expe¬ 
riments, by attaching two barometrical 
tubes to separate receivers, by means of 
the double tramjcncr. The object of 


this experiment was to prove tliat the 
elasticUy of the atmosphere is equal to 
its pressure ; bat there was evidently con¬ 
siderable difficulty jin performing it with 

t ierfect'accuracy, owing to imperceptible 
eatages, and other sources of imperfec¬ 
tion in the apparatus. The result was, 
however, highly satisfactory; for the 
mercury in the tubes, driven up, in the 
one cose by the pressure, and iq the 
other by the elasticity of the atmosphere, 
reached so neatly the same alfitude, that 
the Lecturer's position might be con¬ 
sidered as fully established. 

The final eiperimeut was performed 
with a glass tube, bent like a syphon 
the longest leg of which measnicd 
about 9 feet. A .small quantity of 
mercury being introduced into the 
tube, occupied, of couise, tho bend of 
the syphon, and confined a portion of 
air in its sbortei leg. One atmosphere 
df mercury (or about 39| inches) was 
now poured into the tube, wlieu the 
air it contained was immediately con¬ 
densed into a space, nearly one-third 
less thap it had previously occupied. 
A second atmosphere was then poured 
in, wlien the ajr filled a space of about 
5 inches ; and, U|fi3n the addition of a 
third atiuusphere of mercury, tliis spare 
vilis reduced'to less tliao three inches. 

Mr. Rowring- then observed, that hav¬ 
ing tlms endeavoured to prove that the 
spring or elasticity of ilie atiiiospiiere is, 
under ^11 eirciiiiistuiiccs, equal to if« 
pressure, he should, in his next Lccliiie, 
direct the utlention of the Members to its 
compressibility. 
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The substance to be introduced to the 
notice of tlie Members this evening, oh. 
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MrTtd Mr. 6oop«r, i* th« first of tK« 
four «lkaline earths, Ime, barytts, gtron- 
tUta^ and magneaia. The first of these, 
u that substance wlbicii is moat abnn. 
dantly found in notnre, thoug;h never 
otherwise than in combinntkm with other 
substances^ the principal .of which are 
carbonic and sulphuric acid. The com- 
biuatiojiB of Utne with carbonic acid are 
called, in common langfiiage, limc-stonesy 
Aiid comprehend the whole of the chalk- 
stavesy though other coiitpoands are, 
more j>trictly speaking, Hme-stonea; 
chalk being a Ime-slone of an inferior 
kind. Muiiy extensive ranges of hills, 
in the north of Scotland, and other parts 
of the World, are formed entirely of car¬ 
bonate of limty and, wherever it is found, 
its constituents are always the same; 
vnryintr only as to the quantity of water 
h contains. 

Lime was applied, at a very early pe* 
riod, to the purposes of agricnltiire and 
building', but, in agriculture, it is never 
used ill a caustic state, (that is, free from 
carbonic acid ;) for, ill this state, instead 
of being serviceable to vegeteition, its 
ett’ect is exactly the reverse. It may, 
however, by advantageously applied in 
H caustic state to the surface of land; 
niid, when we see it spread upon the 
ground by fanners, to fertilize the ea^h, 
it is used in order to destiuy a quantity 
of vegetable matter which the soil may 
eoiitaim If a soil abounds in vegetable 
iii.itter, such as the roots of fonnar vegr* 
tables ill an imdeeomposed state, (be ad¬ 
dition of straw and lime, in a caustic 
state, decomposes the vegetable u^atter, 
iiiid renders the soil fit for the food of 
plants. Vegetable mutter being com¬ 
posed, ill u great measure, of carZion and 
h;/drogeHy the Ime renders it more so* 
liiblc, by combining with its carbonic 
acid, and liberating its bydiogen. Lime 
also is found in most vegetables, by a 
chemical examination of the ashes <of 
piaiits, and the substance must evidently 
he derived from the soil in which they 
grow. Maries consist of hme, combined 
with sandy and argillaceous matter. 

Lime being so extensively used for 
the purposes of building^tlie method of 
huniing it is of consider^le importance. 
In the neighbourhood of Loudon the 
pincess i.s extremely defective; the kilns 
aic badly constructed, and the chalk 
employed is not of so good a quality as 
at other places. To burn lime well, it 
>s necessary to use a sufficient quantity 
of fuel to get lid of the whole, of its 
caiboiiic acid. Now in London, the 
‘ expense of fuel is ve y great, and'the 


materials generally used for this pnr.. 
pose are not good enough. The refuse 
of sifted ashes, &c., contain an immense 
quantity of impurities, and the lime is * 
frequently said to be over-burnt, which 
is impossible. The fact is, it becomes 
vitreous, by'coinhining with the impuri. 
ticsbf the fuel, and it is, therefore, re- 
quisite, in order to burn Ime properly, 
to employ good materials, and such as 
are free from sulphur, of ..which sub¬ 
stance coal contains a considerable quan¬ 
tity ; and, consequently, all the lime 
burnt in London, and its vicinity, con- 
tainil sulphur, in the state of a sulphuret. 

The late Lord Stanhope constructed 
lime-kilns, on an improved principle, in 
the neighhourliood of SevCn Oaks, and 
entirely dispensed with the use of loal 
or ashes. His kilns were rectangular, 
and contained large masses of eliatk, 
which supported the smaller portions 
.placed above them. A sort of cave was 
formed, in which a quantity of wood was 
burnt, the flame from which passed 
through the interstices of the chalk, and 
the hme thus produced was perfectly free 
* from carbonic acid*' This Ime was 
brought to Loudon, and iald under the 
name of Jhane-burnt lime, and was found 
to be far preferable to common lime, 
both far the purposes of ogricukurc and 
building. 

Limestone, whicli contains metallic 
oxides and other matters, is best adapted 
for the foriiiutioo of cements. Carbonate 
of lime, mixed with u {HJitiou of the 
oxide qf iron and manganese, forms n 
cement, which hnideiis *\mder wntei. 
Lime-stone of this description, is found 
in considerable quantities in the blue 
clay of London, uud at the extremity of 
the Isle of Sliopppy, where it is collected 
Car the manufacture of Paiker's, or Ro¬ 
man cement, which is formed by hcafing 
this stone red hots pulverising 

and sifting it. I'he ronstitiiciits of this 
c^inenX are carbonate of lime, silica, 
alumina, oxide of iron, and manganese, 
and, when mixed with a quantity of 
/voter, it hardens into Utsolid moss ; es. ' 
Specially if sand is added to it. It is ne ■ 
cessnry that alt cements should contain 
a quantity of sandi Ihr it is found, that 
those which contain the largest portion, 
not only set soonest, hut become hardest. 
To this cause is attributed the extreme 
hardness of the inorter. anciently used 
by tlie Romans, wjiich is found to be 
less easily broken than the materials it 
cemented togelher; the mortar having 
coiitainid a vciy large proportion of sand, 
uiid breuming, in the cuiiisc of so long a 
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ppt iodi} again fnily «aluratpd wUh ^rbo- 
nie acid gMSf has keen converted into the 
kiiiae car&onafe of lime which it was 
Ci’iginaiiy prepared from. 

{ £me, as it is aaualiy prepared, is ne -7 
''vcr sufficiently pure, for chemical pur. 
poses. To* oktaiu it in a poreistatp, we 
slioutd select the finest ^lite mailde, 
entirely Tree from red or bine streaks 
(which are ojrides i^^ iron), ai.tl subject 
it to the actio;} of heat, till the rvhole of 
its i^rlonic acid is driven off. Mr. 
Cooper here proditccd a specimen of 
which, he observed, was 
coniftosed of lime and cardantc aetd," ia 
(crtaio proportions; but the same con- 
stitiieiits form other combinntioiis, and 
produce substances which ditfer luateri- 
utly ill their external appearance. A 
specimen of calcareom, or rfiomhie tpar, 
IMIS now e\iiibited, which tlie Lecturer 
said w^as identified with the marhUf 
iliou;>h their uppearance was so dis. 
similar; which was owing only to the 
different states of oggrrgatioii or erjr/J- 
iaUizatinn of tlicir pnrtiilcs. Another 
specimen of cn'tareoiM spar, not so pure 
.Ik the fornii'i', was .rUo shewn ; nad Mr. 
Cooper stated,' that one of them was 
brought from Iceland, and the other 
from Derby, Theie is, in fact, an iiii. 
iiiensc variety of carbonates of lime (lie 
believed, not loss than 360), didcring, 
not in the materials of which they arc 
composed, hut merely in the external 
foiins of their crystals. All these va¬ 
rious crystals are, however, simply rc- 
dticihle io\\\vi^homboidat form, cxliibited • 
111 the specimen now produced ; for, if 
a blow lie given in a particular direction, 
*0 any spcciiueii of carbonate of limcy the 
fracture will iiiiiforiiily assume this form, 
and no other. These iiutiinil fractures, 
are called the cleavages of tlie ciystnl. - 
Mr Cooper licre reiiuirkcd that he had 
not hitherto alluded io the subject of 
crystallography; aod, as carbonate 
lime was the first substance timt had 
specifically required its clucidatiun, lie 
had dwelt upon it longer than he other, 
wise should have done. Tlie back oi 
the specimen of crystallised carbonate of* 
time, now exhibited, indicated a certain 
cleavagty and if he could obtain a por¬ 
tion of refracted light, the form of its 
fissures would be clearly distinguish¬ 
able. Upon applying the specimen of 
pure calcarenumpar to the back of tlie 
other, it will be sem by the eye, that 
the form of the crystal is the same. 
Another specimen of carbonate of limey 
from Montmartre, iieai Paris, was also 
e.xbihiteJ, and mbs, evidently, like the 


others, made up of shomboidsl fragments! 
It may, therefore, be obasrved, ouce for 
all, that from wbatever part of the 
world cui boiiates of lime may be brought, 
and however they may difier in their 
external appearance, they ore all dleaV- 
ahle into one invariable rhomboidal form, 
and their crystals exliibit certain ttiea- 
Burable angles. 

With respect to the measurement of 
the angles of crystals, the Lecturer ob* 
served, that every salt, and indeed every 
substance, crystallizes in specific forms; 
the angles of which are dctennioalde by 
an instrument, called the goniometer. 
The Trench goniomeier, which wag now 
jiroduccd, consists of a semi-circular gra¬ 
duated arch, to which are attached two 
pieces of metal, opening* from a centre ; 
and the crystal being adjusted to tliesc 
moveable piri-rs of metal, tlie angle is' 
indicated by tbe situation of one of the 
nioreahle li^s on the gradimied arch. 
Tbe acute angle that may he forinc’d is, 
of course, less than 90^', and the obttt.\i; 
angle greater; and the sum of the two 
angles inijst be lft0“. Mr. Cnopi'r hcie 
•inoasiired the angles of one of (he rhom- 
hotdal crystals of carbonate of lime, 
which he liad previously exhibited, and 
thceoniometer indicated that Ihc angles 
of TliC rhomboid were 101|®, and 781“ 
respectively. This iiistriiinent is, bow. 
ever, only calculated for large musses of 
crystal; and, from tlie difficulty of ex¬ 
actly applying tlieii planes, it is almost 
useless. 

The most perfect iiislrunient of this 
descriytioii is Dr. Wollaston’s lefecling 
ganiometery which is capable of mea¬ 
suring with tilt* greatest precision the 
angles of the most minute crystats. 
The excellence of this instruraeiit can 
only be appreciated by those who know 
how to use it, and liie inannei in w'liicli 
it IS applied is veiy difficult to dcscijbe. 
The Members willobsei ve, that a small 
crystal is attaihed, with wax, to tlie ex¬ 
tremity of the axis of tlie instrument; 
but this crystal is of giant size, com¬ 
pared with those which can be accu¬ 
rately measured by this goniometer. 
The crystals to be measured by it sliould 
not, in fact, exceed ]-20(h of an inch in 
length, by 1-lOOth in breadth. From 
(he Lecturer’s own experience, it ap¬ 
peared, that considerable practice was 
necessary Ivefore it could be tised with 
perfect coircctiiess, though no difficulty 
exists, wlieii once the inode of applying 
it is clearly coniprebcnded. The angles 
are measured by reflected light, and it 
18 neceasary to apptoach the eye close to 
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th« minuU crystal, noticing the direc* 
tion of tbe ray of light which fails oo 
its upper surface, and observing tbe 
line in which it intersects some other 
objects, such as the bar of a window, 
the back of a chair, the skirting-board 
of a rooniy &c. The crystal is then 
moved carefully round upon the axis of 
the instrument, till the next surface of 
tbe crystal exactly coincides with tbe 
same ot^ects, and the exact angle formed 
by the two aurfaces may then be read 
off, by inspecting tbe graduations on 
the edge of the instrument. It is ad¬ 
visable, in using Br. Wollaston’s goni* 
umeter, to practice, in tbe first instance, 
with crystals whose angles are known, 
and, in a few days, tbe difficulty will be 
overcome. 

Mr. Cooper now proceeded with his 
description of tite mode of preparing 
j)ure Ime for chemical purposes. He 
had already stated that the carbonatt 
employed fmarble for instance), must 
be deprived of the whole of its carbonic 
acid by heat. U was unnecessary for 
him to go through the proceM, which 
would occupy considerable time to do it 
well. Other substances besides marble 
may be employed for this purpose,such 
as oyster-shells^ n hieb must first be d"* 
prived of tiieir neutral salts by boiling, 
and ti>en burnt by a charcoal fire, to 
avoid the generated by the corn- 

bustion of coal or coke. Ano'ther me¬ 
thod of procuring time, is by precipi- 
tatiug it from its solution in an aetd. 
Pure lime may be obtained in this way 
from muriate ^ lime, but for the ordinary 
' purpo8cs_of chemistry, oyster-shells, or 
tbe finest white marble, will produce it 
in sufficient purity. 

When Ime is exposed to the action 
of the atmosphere, it soon falls to pow¬ 
der, and by imbibing moisture from the 
afr, it becomes slaked; and, in tbe course 
of a lopg time, it combines with th% 
carbonic acid of tbe atmosphere, and 
ultimately re-assumes the form of a 
carbonate. The action of water oa time, 
forms n curious, though w'ell-known 
fhet, and deserves a particular explana¬ 
tion. The Lecturer here phured water 
upon some lime in a vessel before him, 
when the usual effect look place; the 
water instantly combined with the lime, 
which remained as dry as before, and a 
quantity of vapour was given off, ac¬ 
companied with great l)eat. That the 
lime had undergone a change in this 
operation there was no doubt, for the 
^ water had become solidified, and it was 
obvious that the heal given out arose 


from this solidification. Tite beit*ifl- 
dicated by the tbernometer in this ex¬ 
periment, was that of boiling water, or , 
2120 ; but when larger quantities are ‘ 
acted upon, the heat Is frroportionabfy 
|;rqater. Mr, Coo|M|ir knew an instance, 
lu which a barge, in bis ov^n neigb- 
boufhoud, loaded with lime, was burnt 
in consequence of the vessel being 
leaky. Itfthe process of slaking limcy 
the water, in passing from « to a 
solid state, to enter into combination 
with tbe lime, suddenly parts with the 
whole of its caloric offtuidity, and from 
this cause arises the intense heat whictr 
is generated during the combination. 

Lime is slightly soluble in water, in 
whiih it forms the transparent solution, 
called, in conmion language, time-water. 
This solution possesses all the proper¬ 
ties and. characters of on afAo/i (which 
was exemplified by its cfi'ect on tur¬ 
meric paper), and it is , therefore, evi¬ 
dent, that lime combines the character, 
istics of an alkali und tin earth. Tbe 
solubility of lime depetid.s materially 
on the temperature of flie water em- 
•ployed; for it is a tnost carious fact, 
that lime is more soluble ib cofd than in 
hot water. Mr. Cooper believed that 
this was not the case with any other 
substance known in the science of che¬ 
mistry. 

lAme is infusible by tbe most intense 
heat that can be produced by a furnace. 
Voltaic electricity has, however, in some 
degree* fused it, und a similar effect has 
been produced by the QXy-hydrogen 
blowpipe which, the Members will re¬ 
collect, was recently introduced in Dr. 
Birkbeek’s excellent optical lecture, 
fur the purpose of producing an intense 
light by the combustion of lime (vide 
page 67). But, though lime may be 
said to be infusible by any heat which 
can be produced Ly ordinary means, it 
it,extremely fusible when in contact 
with other earthy matter, and is, there¬ 
fore, used as a Jlux, for the purpose of 
obtaining the metal from iron-stone. 
D-isaUo very advantagedusly employed 
m the fusion of metals in blast-furnaces, 
as it forms a more fluid clinker, through 
which the pure metal percolates, and is 
freed from sulphur and other impuri¬ 
ties. 

Lime is a [compound of calcium and 
oxygen, and must, therefbre, be consi¬ 
dered as a metallic oxide. For the de¬ 
composition of linw, as well as of patoido 
and soda, we are indebted to the extra- 
ordinal y researches of that eminent 
chemist, Ssir Huiuphry Davy, and fioni 
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)ii« UieUUtiuni, and those of Berzelius, 
the proportions in whieh its constituents 
unite have l>een ascertained. Mr. Coo" 
‘per here referred to tlie great scale of 
cheinicai equivalents, and shewed, that 
' ltiH4i stood opposite the ntimber <8, 
which indicated its combining we^ht, 
while calcium and oxi/gen appeared re¬ 
spectively against tlie numbiyr 20 and 8. 
There is, however, another coiiipounM, 
containing » larger portion of oxygen^ 
whteh is called the ptioxide of calcium ; 
this second oxide is formed by causing 
a stream of, oxygen to traverse red-hot 
lime, but the substance is not of im- 
portancr, and is merely mentioned as a 
chemical fact. 

K a quantity of lime be placed ih an 
exhausted retort, and the >neuuin be 
tilled with chlorine, by heating ike lime 
in contact with this gas, the result will 
point out the proportions in which the 
constituents of Ime combine; for the 
chlorine will enter into combination 
with the metallic base of the lime, while 
its oxygen he given off, and will 
supply the place of the chlorine. By 
knowing, tber^ford’, the exact qiinntities* 
of the siihstuiices employed, the lelatire 
proportions of the constituents of lime 
may be eonectly estimated. Mr. Cooper 
]ierfoi‘<ined this expcriineiit by heating 
lime ill an alinosphere of chlorine, in a 
retort ^ but the decomposition of the lime 
WHS iiiiaccoinpanied by any perceptible 
change, though he observed that, upon 
exaiuiiiing life result, it would be found, 
that c/r/orfd«at/'c»/ciunt had b6cn formed, 
and the oxygen of the lime set at liberty. 
In the scale of equivalents, the combining 
weights of the different substaiices ap¬ 
peared as follows calcium SO, chlorine 
36, chloride of calcium 56. 

Chloride ojf calcium may also be ibrmeSI, 
by treating lime with muriatic acid, the 
result of wlncli is muriate of lime, which, 
like all Ollier muriates, brcoinra decosii- 
|H»sed by subjecting its crystals to a red 
heat. Water is then formed by the 
union of the oxugen and hydrogen of the 
tnuriate, while the chlorine conibiul^ 
with the calcium, and forms chloride of 
calcium. The chloride it very useful in 
producing extreme dryness in gases used 
for chemical experiments, for its affinity 
for water is so great, that if introduced 
into any gns containing the siightest 
trace of moistlTre, it combines with it, 
and leaves the gas •sufficiently pure for 
determining Us specific gravity, and for 
other purposes.* 

CMortne, in coiiihiiiation with lime, 
forms a substaucc extremely iikoful to 


nianufarturers, called bleaching-pouder, 
This compound, is prepared exactly jii 
the same manner as chloride of potash, 
keeping the vessel'agitated, to pievent 
the Ime from sellling, and to fX{M)sc u 
greater saifacc to the action of the chlo¬ 
rine, III purchasing blcaching’pouider, 
it is necessary to ascertain whether, it is 
of a cei'jtain standard strength ; uot ouly 
that the buyer may have his money’s 
vroith, but also that he may be ceitain 
the preparation will not detriiurate the 
nrticles to which it is to be applied. 

Sleaching-pou'der is partly soluble in 
water, for thnt portion which is eliemi- 
cnll}' united to the chloi iiic w ill dissolie, 
while that pail which is tint satinated 
with the gas will remain iusulubic. As, 
however, it contains a quantity of t/ni- 
riate of lime, whicli is also soluble in 
water, this process is not a test of its 
strength. The most satisfactory test is 
a solution of indigo of a certain known 
strength; for if we cun once uscertn!ii 
that u certain quantity of genuine bleach- 
ing-pow^er will destroy the colour of a 
ceitain quantity of indigo in solutiuii, 
we are furnished with a complete lest of 
the value of the article in qfieslion. Mr. 
Cooper here gently poured into a solution 
oPindigo, a small quantity of a sulutioii 
of chloride of lime, from a giudiialrd 
tulie; when the deep blue culuui of the 
indigo was totally destroyed, and the 
tube indicated the quantity of chhniJeof 
lime required for that jnirpose. It is, 
therefore, only necessary to know the 
precise quantities of the two suhstaiiees 
eiiipibyed, iii order to dcteiiniiie, at 
once, the strength and value of the 
Iteachittg-poic der. 

While upon ihia subject, Mr. Cooper 
availed hiinself of the op|>oi'tuiiity of :iil. 
verting to a note which he had leeeiicd 
from a Member, inquiring “ what fjuou 
tfty ({f sulphuric acid iieutiiilizes one 
hundred grains of pnic alkali; the wuid 
measure, used by Mr. Coopei iii liis ex¬ 
periments in nlkaliiiietry, not conveying 
the idea of any defnite quantity to his 
mind.” The Lecturer felt obliged to ihe 
writer for reminding him of his over¬ 
sight, in not hiiviiig been sufficiently 
explicit upon this subject, and, in reply 
to the question, he would consult the 
oracle, oi the scale of chemical equivu. 
leiits. Ill this scale, carbonate of pot- 
.ash (in a dry and pure state), stands op. 
positc 70, while sulphuric add, or oil of 
vitiiol IS opposite 40. It is, therefoie, 
evident, that 49 parts of oil of vitriol by 
weight will saturate, or neiitiali/e 70 q(‘ 
tnibonalc of potash. Now, to |ist'ertaiii 
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lUe (|uaiitilj of the former ncce<«ai 7 to 
neutralize 100 grains rtf the latter, the 
ernie has only to be shifted till carbonate 
of potash coincides w'ith 100. , This was 
nccordiiigljr done, and oito/'vt/riof was 
then on a lev^l with 70. If, therefore, 
we weigh 70 grains of sulphuric acid, 
nnd, after introducing it into the tube, 
ahich is graduated into 100 |Uiru, add 
watgr till the tube is filled, we shall find 
that this soliitinn of sulphuric acid will 
exactly neutralize 100 grains of the car. 
honatr; and as the 70 grains of oil of 
vitriol will ueutralize the whole, the 
quantity 'contained in each division of 
the tube w'li neutralize one grain. 

It has been already stated, that lime 
combines with carbonic acid gas, and 
this combination takes |>lacc by its ex. 
posure, either to tlic atiriospbere, or to 
nny other siih'<tnnce containing carbonic 
acid. A vessel of lime-icater was now 
placed before tlie Lecturer, iiiid a qiian. 
tity of carbonic acid was driven into it 
hy a forciiig-piiinp, when the limc-tcater 
lost its transparency, and assumed a tiir- 
liid and milky appearance, owifig to the 
precipitation of the lime it contained. 
Bid there aiV two coinhinntions of lime 
and carbonic acid, viz., the carbonate 
and the bi-carbunatc ; und if we go on 
injecting more of the gas into tlie lime, 
water, for a considerable length of time, 
its trniispurciicy will be restored; the 
lime being again lield in solution by ex¬ 
cess of carbonic acid. 

It is in this state, that carbonate of 
lime is held in solution in spring-water. 
It is well known, that when cwiiiiion 
spring.watcr is exposed to the action of 
heat, long before it reaches the boiling 
temperature, a qirantity of gas (which is 
carbonic acid) escapes, its transparency 
is destroyed, and n considerable precipi. 
Intion fakes place. Mr. Cooper exem¬ 
plified this fact hy boiling some spring, 
water in a flask, nnd observed that, in 
this case, the lime is pri^cipitnted, be. 
eaiise, owing to llie escape of carbonic 
acid, tbere is not a sufficient ffiaiitity 
left to bold it in solution. This is the 
source of the de(K>8ition which takes 
place in steatn-boilers ; for tlie carbonic 
acid being driven from the water by heat, 
the lime which was held in solution is 
l>recipitated, and constitutes the fur, or 
scales deposited in ibe vessels. 

Sprin/T-water may be rendered soft by 
the addition of any substance which wilF 
deprive it of its cat bonic acid. In neigh¬ 
bourhoods where the water is excessively 
« hard, the best way of softening it, is to 
take apetnj the lime it lontains bp adding 


more lime to it. This may appear porn, 
doxical, but it is actually the fact; for 
the extra portion of Ime deprives the 
water of its carbonic acid, und, at tlic 
same time, botii the portions of lime aie 
precipitated. The same efl'cot may be 
produced Ify tlie addition of an aikalt, 
whi^h unites with the carbonic acid that 
was held in solution, and, Caiiseqiiently, 
precipitatei tlie lime. This method is, 
irowever, much more expepuve than tlic 
former, for about two gallons of It^e-. 
water, are sufficient to soften the whole 
of the water in u large tunk^ 

Mr. Cooper cuncluded his very able 
and instructive lecture, by -stating, 
that there were some other substances, 
connected with Ume, tiie c'onsidciatioii 
of which he must defei till the ensuing 
Friday evening. 

Da. Birkbbck then announced to llic 
Members that, as the large apartment 
beneath IheThcatre was now completed, 
Mr. Black, jun., would, on Thursday, 

.SOS' 

the 5th of January, cumfiience tlic in¬ 
struction of a Class "bf 1^20 pupils, in 
the French langunge.- To complete this 
extensive class, the names of the Mem¬ 
bers standing first on the list of appli¬ 
cations would be taken; and those 
Members would receive due notice, by 
a letter from the Secretary. He had 
also to state, that the number of pupils 
in the Diaw'irig School vcoiild be in¬ 
creased, for the same rca.soD, though 
the arrangements for its extension were 
not, nt present, equally complete. Mr. 
Davy, the Teacher of Drawing, could 
not, as yet, undertake to give instruc. 
lion to so large at class; but ten more 
pupils would be added to the number 
now in the school, which would be 
progressively enlarged, by the addition 
^ ten pupils at a time/ till the room 
was filled. 

The wortliy PrCBideni''8 gratifying 
communication .was received with loud 
applause, and the meeting then ad< 
journed. 

LECrURES FOR NEXT W'EEK. 

Wednesday, January 11th, Mr. Clow, 
ring’s Fourth Lecture on Pnenmaties, 

Friday, January 13th, Mr. (o'pers 

I.lrrtiir<> din rilidamittfi v. 
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COM AND DUBLIN 
MECBANICS' INSTITOTIOKS. 

The Second Quarterly Meeting of 
fhe Cork Mechanics’ lustitution, was 
( held at the Mechanics’ Hall) on Wed- 
‘nesday week, when it appeared th^t 
ibe amount of subscription# and do* 
nations that bad been received, vifas 
1,8391. lls. The disbursements were 
9101. 19s. 2d., and the balancfe on Go¬ 
vernment Debejiturea was 1,0281. lls. 
lOd.. A General Meeting of the Dub¬ 
lin Mechanics’ Institution was held on 
the same d^, when the statements 
laid before the Members, relative to 
the regress of the Institution, were of 
the must satisfactory nature. 

OBSERVATIONS ON MR. GORDON’S 
THEORY OF THE THUNDER¬ 
STORM, &C. 

2'o the Editor of the Mechanics' 
Begister, 

Sir,—Amid the wide field of con¬ 
jecture in whjgh we are placed, relative 
to the difierent^henomena which take 
place in the a\Jmo^here, there is no 
want of theories j and the only thing 
we can do, in this slate of uncertainty, 
is to adopt that which may appear the 
most reasonable, and carry with it the 
greatest degree of probability. 

Your correspondent R. D. G. in your 
last Number, page 169, adopting Mr. 
Gordon’s theory of the explosion of 
hydrogen gas, to account for these 
phenoraena, aiflers from that gentle¬ 
man as to the source from which the 
hydrogen is supplied for that purpose, 
lie (or rather Ibe lecturer Mr. H., to 
whom he ascribes the ment of the 


liberated, notwithstanding the water 
had ^been previously freed from atmo¬ 
spheric air by the action of the air 
pum^. But he afte^ards found that 
on using glass or metallic tubes, none 
was formed; therefore he supposed that, 
in the former case, it was owing to the 
porosity of the tubes admitting the at¬ 
mospheric air. Gertunnu, however, re- 
pealing the latter experiment with the 
glass lubes, in which a little clay, lime, 
or siliceous earth w'as placed, said he 
succeeded in producing nitrogen gas; 
and Van Humboldt, aud others, found 
that earths, when moistaied, absorb 
OTygen rapidly at a high temperature, 
which led to the supposition of nifro^ 
gen being a compound of hydrogen 
and oxygen, which, in this case, is 
obtains from the water. Sir Hum¬ 
phrey Davy, more recently, has disco- 
vereo, that in the action of potassium 
on ammonia, nitrogen can be made to 
disappear, or be regetieiated; so that 
when it dftappears, nothing is obtained 
, In its place but oxygen and hydrogen; 
and when it is formed, its (?iementary 
matter is furnished by water, and on 
thesfc data the compound nature of ni¬ 
trogen at present rests. 

With respect to nitrogen, however, 
in its natural state, we know that it is 
neither a supporter of combustion, nor 
capable of being explodeil; but if, 
under the circumstances slated by 
R. D. G, it is possible to be done, 'the 
fact may be easily ascertained by that 
gentleman, or other of your correspond- 
enls, who will take the tremble, by a 
very simple experiment, viz. filling a 
jar with the gas, inserting it in a freez- 


theory) supposing it to be derived from' 
the nitrogen of the atnjosphere, which, mg mixture, and then firing it by pass- 
instcad of being a siinple element, he ing an electric ^>ai'k through it; for in 
says is now fotmd to be a compound df this experiment we should have all the 
hydrogen and oxygen existing in the circumstances R. D. G. contends for in 
state of oxide of hydrogen,9s\ayfhveh, an elevated region, viz. a diminished 
when floating liehigher regions, hi cod.\ temperature, and being altogether freed 
sequence of the diminished pressure of^ from .atmospheric pressure. If this 


the atmosphere there, and the defici¬ 
ency of heat, from the radiation of the 
earth, undergoes a partial decomposi¬ 
tion, and is, in that state, capable of 
explosion. 

Dr. Priestly,*! believe, was the first 
who, in distilling water in earthen re¬ 
torts, or through earthen tubes, at 
a high temperature discovered that a 
great quantity of nitrogen gas was 


succeeds, it may do something towards 
establishing the theory, but still we do 
not find that electric clouds, by which 
the phenomena are produced, ever float 
in very elevated re^ons of the atmo¬ 
sphere; and that, instead of a diminish¬ 
ed temperature being found there at 
such times, it is greatly increased, until 
after the escape of the electric matter, 
when llie air is immediately cooled. 



188 


EGYPTIAN MUMMY. 


In my last letter, opposing Mr. Gor- mariners liave discovered, for tlieir own 
don’s theory, 1 think 1 must have made preservation; as it is usual with them, 
it plainly appear, that in two of the on seeing a water-spout approach to- 
phenomena, at least, viz. the whirlwind wards a ^ip, to fire a gun, the concus'. 
and water>spout, the vacuum could not sion of vidiich disturbs the air, and j 
be produced by the explosion bf hy- niakes it discharge its contents, before 
drogen gas: as in general they are reaching her, which otherwise, did il 
unattended by the noise of thunder, fall upon her, would, mall probability, 
which he attributes to such explosion; stave in ^er decks, and, perhaps, sink 
and, with your permission, 1 will hazard her. 

a conjecture, reasoning from the facts I do not sec much Objection to this 
as they take place, in what manner they theory of these phenomena: and you 
are likely to be produced. think it worth insertion in your co- 

Taking it for granted, d priori, that lumns, it is at your service. 1 have the 
they never take place at night, during honour to remain, 
the absence of tlie sun, and only in Sir, 

very hot weather, or in tropical cli- Your very obedient servant, 

mates (which I believe is correct) I seek Leigh Street. G. H. 

for the cause in the intensity of the --- 

sun’s rays, which,^acting on certain wa- Egyptian mummy. 

tery partiejes floating m the air, sud- The Second Part of the «Philoso- 
denly expands them, forcing back the phical Transactions” for 1825, con - 
circumambient air, to which it commu- tains an interesting descniition of an 
nicates a spiral, or rotatory motion ; Egyptian Mummy, which was pre- 
that the elastic vapour comkig in con- seated to Dr. Granviile'by Sir Archi- 
tact with this current, becomes again bald Edmonstone,»who purchased it at 
auddenly condensed, which produces a Gournon.on the 24lh M March, 1819, 
vacuum j and that this latter is preserv- from one of the inhabitants of tlie 
ed and not broke in upon, in coose- sepulchral excavations on the side ol‘ 
quence of the rotatory motion which the mountain, at the back of which 
the air surrounding it has acquired; the are the celebrated tombs of the Kings 
particles of which the latter is com- of Thebes. 

posed continuing to press on each other It was contained in a case of syca- 
only in that direction. The form of more wood, highly coloured cxler- 
thc vacuum, owing to this motion, we nally, and varnished, with many 
find is ordinarily of a funnel shgpe, the hundred symbolii^ of* hieroglyphic 
smallest extremity resting on the earth’s figures painted on it, and having at 
surface. When this tadees place upon one of its extremities (the upper one, 
land, what is termed a toiiirlmnd is as the case is made to stand on its feet) 
produced ; tearing up trees by the roots, the mask of a female of a middle age 
and, in its track, taking up sand, stones, ‘and rather handsome. The Mummy 
and other ponderous substances into was covered with bandages and square 
the air; and when it occurs on waiter, pieces ofcloth,*very skillully arranged, 
we have then the phenomenon of the «ind jipplied with a neatness and pre- 
•water-spout; water being taken up cision that would badfle the imitative 
into the vacuum in like manner, and poww of the most adroit surgeon of 
which enables us then to see the forn^lhe present day. Thfse were repeated 
it has assumed, which is usually thaf so many times, that when ranQved, 
before stated. So long only then as the whole mass of them was found to 
the rotatory motion given to the air weigh 28tb. avoirdu;x)is. Dr. Gnui- 
continues, will the vacuum be preserved, ville ascertained that the bandages, con 
whidi we find lasts for but a very short sisted of linen, as well as cotton, and 
period; and if we can, by artifiaal that they had previously been tanned, 
means produce a concussion on the at- These envelopes bfeing removed, it 
musphere, that will break in upon it, became at oncA apparent that the 
the same will be destroyed, and the Mummy was that of a female, and ui 
contents which it bore up with it will the most complete state of preservation, 
come instantly down; a fact which possessing softness, with the firmncbs 
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of muscles, moUility in the articula¬ 
tions, and-a peculiar character of 
l)eauty in its genertfl form. The di¬ 
mensions of every part of this Egyp¬ 
tian female, compared to those given 
by writers on the Fine Arts, ot tfee 
Venus de Medicis, show h^ to h^ve 
differed but little from the latter in 
configuration. In the sam% manner 
Dr. Granville has shown, by means of 

comparative "riteasuremenls, that the 

femme in question does not belong to 
the Ethiopian or Negro race, but 
approaclies the nearest to the beaii. 
ideal of Caucassian structure. This is 
the first time that we have had a good 
opportunity of fixing our ideas respect¬ 
ing the oonfonnation of the Egyptian 
women who lived anteriorly to the 
building of the pyramids. 

We shall only slate further, that, in 
the course of a minute dissection olthis 
female, the doctor was enabled to bring 
into view almost all the viscera; that he 
has endeavoutKsd! pretty nearly to fix 
the age at which she died *, shown that 
she'had borne* children; and made it 
manifest, that she fell a victim to ovaria, 
or dropsy. The different parts of the 
dissected Miunmy, in [support of his va¬ 
rious positions, were submitted by Dr. 
Granville to the ins^tion of the Fel¬ 
lows, after the meeting of the Society. 
The seat of the disorder which caused 
her death—namely, the womb, attract¬ 
ed consideraflle attention, as foiling 
the most ancient preparation of that 
disease now in existence. 

It appears also from this ingoaious 
Essay, that Dr. Granville had succeeded 
in discovering the process by which 
this[ancKnt 'Mummy was prepai^ by 
the Egyptian embalniBrsiWid, in cor¬ 
roboration of this, we may state, that 
he exhibited, after the regular meeting 
of the Society, four different specimens 
of imitative Mummies, prepmeed by. 
himself, each of them illustrative of one% 
or two of the successive stages of the 
process of embalming detailed in the 
Essay; the list being intended to illus¬ 
trate all the stages together j and- exhi¬ 


biting a close'resemblance to the Egyp¬ 
tian Mummy itself. 

LAWS OF M9TION, &c. 

We have received a long letter from 
JuvENis Admirator in reply loN. 
R.’s remarks on his former communica¬ 
tion, inserted in the present volume, 
paged?.. In justification of his remark, 
that if &e ball, <r, be lifted a little out of 
the perpendicular, and let fall upon b, 
tlie latter will be proj^lled to a height 
equal to that from which a fell; Juve- 
Ms Admiratok observes, “That in 
all demonstrations of experiments of 
this kind, the resistance of tlie air, and 
friction at the centre, are put out of the 
question, though an allowance is made 
for tliem afterwards." Emerson says, 
(Postulate 4) “ We sue to suppose all 
lanes perfectly even and re^lar; all 
odiea perfectly smooth and homogene¬ 
ous, and moving without friction or 
resistancef &c. &c. For though bodies 
are defective in all these, and the parts 
•of matter whereof engines are made, 
are subject to many iraper^’ctions, yet 
we must set aside all tliese inequalities 
til^the theory is established, and after¬ 
wards mate such allowsmce as is 
proper.” 

Juvenis Admirator then states that he 
conceived all our readers w'ould have 
undeistood that some allowance mui-tbe 
made for the effects of friction and tlie 
resistance of the air, and he therefore 
foUovJed the example of Dr. Joyce in 
his “ Scientific Dialogues,” and of Mr. 
Lewis in his “ Catechism of Mechanics,” 
by omitting any allusion to these effects 
in his exempfification of the third Law 
of Motion, 

With respect to the influence of gra¬ 
vitation in preventing the continued 
vibration of the ball, Juvenis Admirator 
observes, “ That by the laws of Percus¬ 
sion on Elastic bodies, ^see Rees's Cy 
clopsedia under tins bead,) the force 
imparted from .one elastic body to an¬ 
other, is equal to that which uould 
have remained with the former, had it 
not struck the latter. 
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« Thus, let an elastic ball A (on tho by threads, as in ray expisfiment i and 
level A B) be actuated by a force suffi- thus it is proved (as stated by F. M.) 
cient to carry it to B in one second of that ‘ the same effect would be phjduced 
time Suppose that when it arrives at in the case of <fne ball alone^ oasilkting 
C it strikes anothef equally elastic body in circular arcs,’ which would be, to all 
D; the ball A will impart its force to D, intents and purposes, a 
which will arrive at B in the same space • Froip Rees’s Cydopadia, Artide 

of time as A would have done ftom that ‘ Bendulum,’ I extract the following 
place, had it met with no obstacle, «‘ Pendulum.—Any heavy body to 

while A will remain at C. ■ suspended that it may swing backwards 

“ The same result would have occur- etia forwards btf the forcf; of gratuity: 
red, W the two bodies laeen suspended 


c 



A little further on, under * Doctrine and, as this velocity is always propor- 
and Laws of Pendulums,’ the following tionable to the height whence it falls, a* 
observations occur:— being in some m^sure the effect thereof, 

“ ‘ A pendulum raised to B through it is still able to make it re-mount to the 
tile arc of the circle BA, will fall and same height; supposing, according fo 
again rise through an equal arc^ to a the system of Cklileo, that the velocities 
point equally high, D: and theqce will are always equal to the lujuare roots of 
fall to A, and again rise to B, an^ thus the heights. Since tlien, the thread pre- 
continue rising and falling perpetually, vents the pendulum from going off in 
For, suppose H1 adkorizontal line, and the tangent, A1, it must ascend tiirdugh 
BDparalldtoit; if the ball A (which the arc, AD = AB. All the force 
we here consider as a point), be raised which it had acquired by falling being 
to B, the line of direction B H, being exhausted, it will return by the force of 
perpendicular from the centre of gjca- gravitythrough^hesamearc, AD,and 
vity, B, to the horizontal line A I, fells i^in jdse from A to B, auid thus con- 
withoutside the point C; the ball, Unualiy.' 

therefore, cannot rest, but must descend. “ The writer then adds, that the re- 

But being retained by the thread, BC, distance of the air, and friction at the 
from falling perpendicularly through ^centre, must be allowed for, as tending 
B H, it will fail through the arc, B Aj to dlminito the force it acquired in fail- 
conseqaently, when the centre of gra- ing, &c. 

vity arrives ,at the bottom, A has the “ Ferguson says, * If a pendulum 
same force it would have acquired in were put into motion in a space quite 
falling from K, and will, therefore, be free of air, and all other resistance, and 
able to rise equally high as if it hadj had no friction at the ^int of suspen- 
i. e, in descending throi^h the first half sion, it would for ever; for the 
of its vibration, it acquires a velocity by velocity it had acquired in faHing 
the continual acceleration of its fallj through the i/wccmftwg'purf of the arc. 
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would lie stiH sufficient to carry it 
equalti/ high on the ascending part 
thereof.’ 

** Thus it is very clear, that if I could 
fasten my thread to the point of suspen¬ 
sion, so as to have no friction, and put 
it in motion in vacuo^ onejball would 
propel the other to a height equal to 
that from which it fell. For the resist¬ 
ance of the air, and friction at the point 
of suspension, are clearly proved to be 
th^only imj^iments \o its perpetual 
vibration, and not the power of gmvita- 
tion as stated by N. R.” 

JuvENis Admibatoh concludes by 
intimating, that the only accusation 
that can be justly brought against him, 
is his having omit^ to insert, in his 
answer to the query, the extract from 
Emerson which he has introduced at 
the commencement of the present letter, 
and which he considered it unnecessary 
to quote. 


THE. INVISIBLE GIBL. 


(From Mr. Partington's Illustrations of 
the Marquis of fVorcesier's Century 
of Inventions.) 

No. LXXXVIll. 

flow to make a brazen or stone liead 
in the midst of a great field or garden 
so artificial and natural, that though a 
man speak never so softly, and even 
whispers inlo the ears thereof, it will 
presently open its mouth, and res^ve 
the question in French, lidin, Welsh, 
Irish, ox English, in gimd terms, utter¬ 
ing it out of his mouth, and then shut 
it until the next question be asked.*- 
Marquis of Worcester'. 

MR. PARTIWC1??>»’*S WOTE. 

** Alberta* Magnus, ft celebrated philo¬ 
sopher of the thirteenth century,-i* «aid 
to have constn|cted an automaton which 
not only performed all the apparent mn 
tions of life, but absolutely answered 
questions. It is recorded of Thomas 
Aquinas, that, having accidentally seen 
the bead, ht> was so terrified that be 
broke it in pthoes, upon whioh, Albert 
eaelaiined i —• PerUt opus triginta an. 
uorum ! ThOitgh this appears one of the 
earliest instances of a sneakine aatoma- 


ton constructed by one of the laity, tliei p 
is no doubt hut that the method of con¬ 
veying answersto various interrogatories, 
by the agency of qoncealed pip?8 or a 
speaking trumpet, was practised at a 
very early period. That the. impostor 
Alexander, however, caused his AEheu- 
lapius to speak in this manner is ex¬ 
pressly‘related by Lucau. He took,says 
this author, instead of a pipe, the gullet 
of a crane, and transmitted the voice 
through it to the mouth of the statue. 
But the invention of the invisible gtriy 
which may be considered as im improve¬ 
ment on the oracular responses of tlic 
darker ages, infinitely surpassed any of 
those hitherto recorded. 

** This very ingenious apparatus was 
exhibited.both at Bristol and iu London, 
for a considerable period, during which 
time no discovery was made of its in¬ 
ternal mechanism} and it is proliable 
that its construction would have remain¬ 
ed a secret to all but the eiihibitorg, but 
for the ingenuity of Mr. (now Professor) 
lifiliington, who, in a course of Lectures 
delivered in the winter of 1806, explain¬ 
ed the manner in which it was per¬ 
formed. 

“The nisihle part of the apparatus con¬ 
nected with the invisible girl was thus 
oonstracted ; —First, a mahogany frame 
resembling a bedstead, having, at the 
corners, four upright posts about five feet 
high, was united by a cross rail near the 
top, and two or more cross-rails near the 
bottom, to strengthen the frame, which 
was about four feet square. 

“ The frame thus constructed was placed 
upon the fioor, and to the top of each of 
the four pillars were attached as many 
strong bent brass wires converging to¬ 
wards the top, where they were secured 
by a crown and other ornaments. From 
these' wires a hollow copper hall was 
suspended by slight ribbons, so as to 
cut off all possible communication with 
the frame. The globe thus supported 
was supposed to'contain the invisible 
beinsr, as the voiee apparently proceeded 
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from the interior of it: and for this pur¬ 
pose it was e()ijip|>eil with four trumpets, 
plared round it in an horizontal direc¬ 
tion, ntid at ri^bt angles to each other; 
the trumpets' mouths' coming to within 
about hair.an-ineb of the respective 
cross.rails of the frame aurronixliiig 
them. 

*' When a question was proposed, it was 
asked from any side of thie fraine, and 
apofceti into one of the trumpets, and an 
answer immediately proceeded from the 
whole of them, so loud as to be distinct¬ 
ly beard by the inquirer, and yet so dis. 
taut and feeble, that it appeared as if 
eiuning from a .very diminutive being. 
In this the whole of the artifice con- 
sisted} and the variations were so con¬ 
trived that the answer migiit he return¬ 
ed in several languages, a kiss, might be 
returned, the breath producing the voice 
was fdt, and songs were stMlgi aecom- 
pauieJ by the pitta 0-forte, &c. To pro¬ 
duce this itlusioii, the sound was convey¬ 
ed hy a tube, in a manner similar to the 
old and well.knowu contrivance of the 
sneaking Aust.*—the invisible girl only 
difieriug in one circumstance; \hat an 
artificial echo was poduced by means of 
the trumpet mud hollow ^lobe, in con¬ 
sequence of which the souad was com¬ 
pletely reversed. - ® 

" In the invisible girl the orifice of the 
tube was in one or the hand-rails'just 
opposite the mouth of one of the trumpets, 
the opening being ‘ concealed by reeds. 
and other mouldings; the tube itself, 
which was about half ,an inch in diame-" 
ter, ran tbroitgh half the Itandrail, tben 
. down (Hte of' t^e corner posts, and tfrom 
thence under the floor till it rea);died a 
large deal case almost similar ^ an in¬ 
verted funnel, along ithe side of which it 
rose till it came nearly into ewnfast with 
the ear of l^o oonfederste, wlm, tvith a 
piano-forte, &c- was ooneea|ed> ip tins 
case. Any qnes^n iaaked i»y a voice, 
directed iatn oae pf the,trumpets n^s 
immediately red'^ted bhdk Arom tbeeoii-, 
care inferior suriacmthe glebe to IhiB' 
orifice of’th*^ tube,f^ff wliicbj^ wps 
conveyed so as.to |isnn|tly bjs^d by 

the person in the case, prliQ retitlmed 
the requisite aasmer, wht^ amfenred to. 
come pveoia^p ifottin 'llm 
globe. „A fOMdl 
was likewise'left 
and side-wall of 
of which the cbWfdlsd' 
opprtunityt^of nbserviaf 
ing upon any cir« ' 


QUERIES. 

• ’ No. 31. 

On what part of the earth can the 
inbabitauts Jirst any, that they have 
coMmenced the year 1888} supposing 
all to consider the day as commencing 
at iAidnighfP 

x.r. 

• No. 32. 

What h the easiest and bt^t mode of 
catting and gfinding glass, for tjie 
lenwB of microscopes and other optical 
insitrum'entB, and what sort of glass 
should be used? 

H. D. 

Reading. 

No. 33. 

Sir,—B eing about to embark for 
Bogota, in Columbia, with my wife and 
family, at the middle of the present 
month, I shall feel obliged to any of 
your Correspondents who- can inform 
me, how I can keep bread moist dur¬ 
ing the passage ? 

An Ot.D'^UBSCRIBKR. 

No, 34. * 

WuAT is the best method of prepar¬ 
ing the common sdlid phosphorus ? 

J. W~a. 

—.■ --—. ' 

TO COERBSPONOEMTS. 

Will a 7uvnNti,R Pnjr.ai^r:aaR Intbrm 
us obere w« cui address a tmte to him ? We 
regret that, tor reasons wKh ivhleli he cannot 
be-unsequotnted, we are coatpelied to decline 
the insertion of hie Letter th Its preeent 
fom. 

^ A Constant Rbadur will find answers 
toAb Query in our Second Volume, pp. 80, 
15f. ' . ■ ' 

t Member of toe London Mechanica’ Inati- 
a .wQl dbhdn.aU. this ,information he re- 
by a^yfng eg. the l^ortable Goa Oom- 
:*l^^rls''im Mtile suuoii-atreet. 

*ti;i^{pmuiticstl'on will be Inserted iit' 

''' . *■ 

s'^ildl hkve M oh^etkin to insert 4. W.*8 
j,„.ides!bn 'VSd^ftaHtm, if he will put them 



^ni'differeat.Mhi^ "Tbii nioifie fb ..which he 

■' -iff **> .pf 'hi# •tolpaps^y. *be 

to'o motter 

'Ofsome,^JWfyi. ■ 

. lise''tbai'our opinion 

'dmhtiMkf SSi'tuK’pihtolpid eub- 

ject of h^Vjl^4tlfil^»vaoli^-;tl^^ kS/'Wa? 
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Ahn at i^rCeetioo In every tWngt thottgb in meat thlnsa it \n unattainable > hnw• 
ever, theynrhualiu at It, and peneVerV, iHll eOme nearer to It, Ifaan tboae wboaa 

laiineea and deapondency malce them glva It up aa unattainable.** 

« CanarXHjriatD. 
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I.IFE BSiCttN. 


" MR. Ror.DiTCH’i UFE-Bt.\c«x. lliesand, by m«aQ<of-R craot aodbaeUc 

oS 13 cwt 

The topmast is made of a good ted-. 

THRfoHowioeaccountof flie dtcum- wood spar, 37 feet long, and tepenng 
stances which led to the construe- off from C3 inches, its diameter at its 
tion of ttus Lttir-BEACbN,' ttith tlie base, to 6| inches, its dmmeter at the 
description of the apparatus, is given by top. It is secured to the tnain-ptece by 
Mr. Holuitch, Keener of the Buoys two stout ncm clasps and screw-bolts ; 
and Beacous at the Port of Lynn, in and to the upper of these clasps aie Axed 
Korfolk, in his communication to the four rings or ey^, to serve as the at- 
Sociely of Arts, by whom he was re- tachnoent of as many bars of iron, 
warded with tliebrge Silver Medd, and inch square, and 28 feet'long. The 
Ten Guineas. - ' lower end of each bar is bolted to a flat 


“in the year 1812, the channel lead- block of stone weighing 6 cwt. The 
ingtoand from the poit of Lynn, altered stone is buned in thesahd, and in a 
about five miles to the westward, which month or two gets so firmly embedded 
brought the ships, in thdrcourse’up and by the tremulous motion irapresstd by 
down this navigation, a sand called the sea on the shalt, that it would form 
the Longscind, which is very steep, and a secure mooring for a vessel of 100 
about six miles from the nearest shore, tons. 

This caused a general wish from the A similar iron clasp, with eye-bolts, 
. shipmasttjs of the poit to Irnve a beacon is fixed round the topmast, about eight 
placed upon this sand, ifposdble. A feet from its summit, anil to this are al- 
petiUon was accordingly drawn up and,, taohed four chains, each having a block 
presented to the corponitiou of Lyftn, of stone of 4 cwt. at flie ofocr end. 
requesting fliem to bear the expense of These stones, like the others, soon get 
fl»e same, which they readily gmutet^i^ buried in the sand, so as to keep the 
I immediately set about the work, chains in a state of tension, and conse- 
In the first place, a tra-inch square quently give additional support to the 
maiurpiece was driven into the sand beacon. Just above the upper clasp 
twelve feet, with a topmast 36 feet above are tliree short spars, forming an in- 
the level of the sand, and four boi^ta verted triangle, lor the purpose of sup. 
were driven seven feet into the sand ioc poiting more firmly the seats which are 
brace-posts j but as soon as there was a iixi^ to the topmast, eacfr piece being 
, heavy sea from tlie eastward, and% gale terminated by ^ head of light basket, 
of wind, the motion of the braces shook work, in order to render the beacon 


the posts entirely out of the sand. 1 
theneecured the braces by heavy stones 
let kitoi the sand, which held firm until 
the heavy gale of wind, Marcfrthe 2nd. 
1830, when the whole vyAs washed 
down. 

July, 1820,1 another bea- 

eon, the model of accompanies 

this statement, and,j which, from.-.its 
liaving remained upinjured to the pre¬ 
sent Ume, slK)W8|;,fliat the impeo^^ons 
in the cimstnu^on of the fim beacon 


more conspicuous. From the seats 
down to Ifre bottom of the shaft, are 
cleats, by which, with the assistance of 
a chain for a man-rope, a sailor or other 
person may easil/ascend to the top of 
the beacon. 

, yXbe beacon is,erected on the highest 
;,dOT,of, the Longsand, so that, evoi in 
weather, perspns . who may be 
j,tl|)Cin the mtai will naturally, as the 
.wates rises^^ be dlreeted to it. Nor is 
matter int mere ^leculation { for 
we^s U wjss erected, two 
^inea'sur- 
*" '■ Ic^ thei^ way 
and were 
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BoiRoa snd Lyim Knocli buoys tOvfhe 
N. E.» from Huxtstanton diff ix> the 
aa4 ^om bmy Now2; m Ifoa iraU to 
the W* ■ . 

The utility of such » beRocmtoo 
jdands of saw which iRe cotresed at 
high vajha wdh I ttust* indoee ofher 
o()r|iofatioiu to erect theiai in witahle 
Ndtbfii jurisdicdpn. , ^ 

l^he epecBge empotae of ^uh a bea* 
coa oa a •sand uke (mo» seven leet 
ahopsdosr water maiSc, would be about 

' ^fisrtnttx to the Engraving. 

P' Fig. 1 iwresputs the life beacon, 
cons^Og m the main-piece, secured 
hy two idajii^s to the topmast, with Uie 
iron ban and lar^ blocks of stone, 
and the iron chains and smaller blocks 
by,which the beacon is prevented from 
being h>roed out of the sand. It also 
shows the cleats, the man-tope, the 
seats oti the inverted triauglev and the 
basket-work beads by whidi it is ter¬ 
minated—^the whole being on a scale of 
one-twelfth of an ‘Inch to a foot ' 
F^. 2 1 $ a lateral elevation of the 
uppar part of the topmast, showing the 
s4ts, me man-rope, and the Iron clasp 
to which the four chains are fixed. 

Fig. 3 is a plan of the clasp to which 
the four irdn bars are attached. 

F%8. 2 and 3 are on a scale of i of 
an inch to R foot.’" 


ION DON. 

WscHAKics' isstmmoN. 

MR. wowmmg'b 

Tguib XSCTOtia ON PXeOMAtlCS. . 

PORtUER ARMaUKS 01$TtlE BAROMBfait 
-'--<je«i»iikssit»n'rlr of air—VA aioos 
BXi«afirici«T8. iLLVffintAnvEjsv nlra 

* mbpEarr — n^vuQvit — mekOVMi 

• Si wife pwk. 
ma^teStV a fptmy 

H»e«fcnr Khir m 

ther tlMiitfMilvrhgrlhn 

piHrpire.br Siifttitiitr i»iBreiire» he <ho«M 


bavA statitd tlurt, lo > nBeeadiag * mcna* 
tain, a fall ef l*|0tb nf ea iuck indicates 
aa eWatioo »f lOtt f««t. This, however, 
is mew\f Msited m rak, for 

Ikerr ate uuuiy rnlisre beAhptrvAih Wd 

« rariuly tf inmttiii«tiuiees Es be con- 

sldeted, in order lo mipsurt) atdtiidcs 
wHh ueeomy, by bhhuw of the drek' 
lestsr. tSr. Qowrihg idle te u 

dMgww, for the purpose of |hewl^, 
that in aseeflding to n etmsidenUe 
tanee from th« iarfoce «f tbs earlh/aa 
the height famreases in aritimetleul 
portioa, the density of the air dremres 
ffeomotriinUf, Thus,, at en eWotion ef 

Btiles, tlie«ir is only half ap dense «t 
at the earth's curface; at twice thus 
height, or 7 miles, the diaiuiatloa of 
density is fourfold : nt lOf iBifoa, the 
density is dimtnisbed in tiro propertioB 
of 8 to 1: at 14 miles, 16 to 1, &c. 

In Mr. Gowrfng*s first lectar#, he hod 
exhibited the experiment of breaking 
one of the small bottles, oalleA brmkhg 
squares, by the pretsun ef the sftmo- 
sphese, and be now prodoeed tbe same 
^ect, jg Iwo difierent ways: first, by 
placing a similar bolUe, ftiraiihed wicii 
a valve, opening inwards, under there, 
eeivei, nnd exlmatting the fiir, wliea the 
air witliiN the bottle being prevented 
fAffl esrapinj, burst the bottle by its 
spring «c ela^icitg; and secondly, by 
compressaig into a strong receiver a 
large quantity of air, by means ef'u 
forcing-pneip, when file small hottfe, 
placed under tlie leoeiver, was soon 
sbireiad to pieces by tlie great ioerease 
of pressnro. 

Mr! Gowring then observed, that us 
wmieoaotiou produces lieat, eoapprution 
produces cold ; and lie cadeuvowvd to 
exempli^ tbfo latter remark, by idaeing 
a vessel, coataiuiug water, unwr the 
receiver of the oir.pump,and exhausting 
|b« air. A small vessel of sulphuric 
aeld was connected with the apparatus, 
for the ptWfMiteqf abserbiogthc moisture 
from *t!ie oir whkh escaped, foom the 
wuur In ooiwldkrti^e quantities us tbb 
waiWBMioo tpiwoeeddd $ and if^bexpe- 
smifwdt laid bare )»rfMruied uodec fataiifw 
•Me Jirenmstaaoeai me would hWvwkire 
laemad aa tim surfrea, da .rerereitonre 
nf fhadhstreettomaf Ao iplprkwf fiaMfty 
from ihe.watar, |lre’|icreaiw Of 

evapofatioa.. Thm atrewryireid, wdncli 
had uirfoetty reedcedfC qdluicf ahae ho- 
/ofe, ip a pcit^e iwMi^^ ttowaOMafol 
bpre'toa proMM aMk^f'WNitifir'tethe 
qjfiret waiwlljt OT Kibe Mr in tW' '^aatre. 

To wore that eoadeasafilre produeea 
hylMit, Mr, lahvhriftg pHKbd h.«inall por- 
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tton of German timiei:, or amadou, ib 
A brass cylinder, «|i uf.Ajght 

pislnn WAS exaot^‘AttAd; A||i<i l>aTii)g 
suddenly 0 MMliEiMe 4 tbe ,iur il) the <jii> 
itii[dAr,.vby .4riv|ag'd««rni, ^ pkton* 
the tinder wax inatanbly ifRibed Jhy the 
, heat generated by ooniiteQsatiou, and a 
ina|eh >was by it .without 

cttlty^, Mri'Gowtiog^lilBo abewed that 
,<waierjaay. tie'bailed at a much lower 
temperature than when the pres- 

. sure of the .<air is diminished or re. 
moved, by repeating the expertmeut of 
bodUnj^ enme water in a liaNk, &c., as 
exhibited by Mr. Ogg, in b'a lecture 
on Ijearf (Vide-Vol, II. p. 8). Mrf<ik>w- 
ring observed, that water will boil at 
aboiit,04° undor the receiver of an air* 
ptii^. .He also repeated the dual ex* 
periiuent of .tlm .previous lect-nre, by 
introducing, successively, three atmo. 
spheres of mercury into a loog bent 
tube, for tbe purpose of shewing that 
the ^osticity of the air is, under all 
circumstances, equal to its pressure. 
Upon,the former occasion, the extra* 
mity of the shorter leg of the tube was 
secured by a brass cap, which was hardly^ 
xu^Lciant to preserve it perfectly air* 
•tight, Against the great pressure of 
three atmospheres; but the end of tbe 
.tube bad since,been hermetically sealtd, 
aud the experiment was, therefore, 
performed with more accuracy as to 
•the result. 

Mr* Gowringthea proceeded toexem. 
plify the coinpressibilUy of tbe air, by a 
variety of striking and ingenieus experi¬ 
ments. A bladder, fully distended 
with air, was placed under a Itrong 
receiver, into which more air .'wss 
.forced, when the bladder shrunk to a 
very smali. size; but was again fully 
ialUted, Rs.soon as tbe additional air, 
which pressed upon it, was allowed to 
escape. . A large quantity of air was 
forced intq. another bladder, and tbe 
optratiktn was contioued till the assist* 
ant was in a pempisftionj the bladder 
Was,.however, strong anengb to ri^t 
the great intcraal pfessore, but tbe 
mament the Lectsref mpde u pipUta 
apertare ia it with a pin, it burrt Into 
frags^ts with .,a, tremeMoua report. 
Mr. wowring also accurately weighied 
a vessel anotaining air, xfter forcr* 
fog an additienid quanUiy.-of air into 
it, agmn. attached it to tbe. balapee, 
when .it immediately prppondended; 
and It required thp addition of. d, or;<9 .> 
graiiii^ in the opposite scale, to restoee 
tbe equipoise. 

Thec^prerMith/yof Ihe air was^ftir^ 


ther illustrated, by forcing a consider- 
-able quantity Of it into a vessel eon. 
'taining oOloured water, and furnished 
. with a narrow tube, reaching nearly to, 
the bottom. Tbe vessel was then 
placed in tbe laege basin which is used 
fos, hydrostatic' fxperiuients, and the 
stop-cock blind opened, the com¬ 
pressed air drtwe the wati^ pip the 
tube, forerisg aheautifnl fbunlaiu, se¬ 
ver^ feet in bedght. Several^ jets, of 
various'forms, wore then-suc^^ively 
attaished to theyessel, and dp Water 
was thrown horizontally, diagonally, 
&c. with considei;f3ib1c force. §ome of 
the Members, iii.tne front seats,thought 
it advisable to retreat from the'*'^ phi¬ 
losophical christening,” . which they 
received during' the experiment, and 
much merriment was ekbibited^amongst 
those who escaped it. 

Tbe air-gun was next exhibihKh and 
its construclioo described. .JKp 'in- 
Btriwtent, as we have stated;'on a 
former occasion, owls .its ,effect,to the 
condensation of the air which is driven 
' into the stockiiAnd which, upoa.^ing 
liberated^ drives ofit the bali% with 
which it is loaded, witb<great veloeity. 
by tbe force ofjts expansion into its 
former hulk. Mr. Gowring obslrved, 
that be bad no pretensions to tbt cha¬ 
racter (Kf a good shot, but his issist- 
ant would try bis skill, for the pur. 
poqe of exemplifying tbe effect of the 
air-gun. Mr. Bluett, the apparatus- 
keeper, then loaded tbe piece, and 
stepping forward Into tbe area, id front 
of .the leisure table, he discbaqfcd it 
twice, at a target suspended against 
the. wall, and proved himself a dexter¬ 
ous marksman, for one of hi«: shots 
struck fhe hull's eye, at^ the-other 
waa wiihijn an inch of, it. Thf Lec¬ 
turer rmnethbeted that,/many .years 
agc4 when be wiWxd tmmitoD, seme of 
the neighbours alariued by oe. 
efofonai noises 4n the' walls o| tbeir 
.irbot^a, which tj|^ were nu^hllpr to ae- 
count Ipr; wkeult was dfsenehred that 
yoCmg gentlemen Were in the habit 
, of amosing themsilves, by firing shots 
'firom an atr-gun foto the rooms where 
• these persons sle|d. The youths were, 
■of course, depriifed of their air-gun; 
aa instrameiit# the use of which, Mr. 
Gowring hsllived,, was prohildied bjr 
the law. - 

' The LoriHree. th«n described the 
operation of X)m formg’pvmPt by a re¬ 
ference to tbe diagram Which, we gave ia 
our second volume, p, 304; aird he also 
.exhibited another diagnun, wbich we 
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bavC Mrrecrtly copied in the foTlowing hoth by the'«j»tcord 'and dwiUteard mo' 
engrtvjng',^ representiof a forcing- tion of the piston. ‘ WJi«i «he piston is 
pump, on an improved constmt^on. raised in the cjninder, nfrpmdphkrret, 

tK the water from the p'ipe, ./; coimniidi. 

eating .with tite Well, passes tbrdngh a 
▼alve opening into tbexylinder, and ftMs 
the barrdl below the piston, as'at ' 
Upon deprasring the piston, th'd fornlri-' 
valve is closed, and the water is dTtrett 
through another valve into the pipe d, 
which conveys it into the air-vessM C. 
During the descent of the piston, by att 
ingenious arrangement of enitable 
valves, opening inwards or outward* 
according to circumstances, the Water 
from the pipe, /, is driven through the 
tube, e, into the upper part of the pump- 
barrel, A, and upon ag^n elevating tite 
piston, the water above tt passes throngh 
g, into the air-vessel C. Thus a conti¬ 
nuous and powerful stream ii driven 
through the jiet, h ; and it is upon this 
- principle that the best fire-engines are 
now eonstrueted. 

Mr. Gowring exhibited a beautiful 
model o( ^farcing putkp of this kind, 
ayd exemplified its operation by dirtlet- 
ing a strong jet of water into the large 
basin before him, and also by attaching 
to the pipe. A, several of the jets nsed'tu 
a foAaer experiment. He then proceed¬ 
ed to explain the principle of the diving 
belt (Vide vol. II. page 296), and observe 
ed, that the air it contains undergoes 
considerable Compression, which has 
'occasioned some inconvenience to per 
sons whohavedesceiided to great depths, 
b,y producing a painful oppression on 
the tym^aDum of the ear. To avoid this 
incouvenienoc, some iudividuixls have 
put cotton in their ears, and have found 
'it driven forcibly in by the* pressure of 
. the condensed air in the diving-bell. 

After some further ekperiments, Mr. 

> -Gowring entered upon a brief illustra- 
'tbn'Ofthhcauseof wtndi which mny he 
* air m mhtihn. The general 

' -cause Irf'win'd is tbO rarefaction of poi- 
'*<tions df the sfb“by hdat, ih e&pseqncnce 
uof si^leh th^’Hgiiter pbrtibns isceud; 
leaving a patthir vkcbiiilh, while''thO 
■ cold air Fush'es in to' supply theitpla^. 

•' To this cause may be nttribttted thb'ire- 
^•nefai tendency'of Ibu w^ndi frotn tlie 
Inth6;cn»«oh./iieofug Piwdp, n poles towards’'lhe Uqukthp/tfae beduri 

nnoMsdliwywof WateriPhepPuphy thb^ tence-Uf tbh 9x. ^Onr 

expansion of the, air previously dci>rh- readers will fihd tlda iU^reslingWiibt. 
prMsed lfi-’4he'ti#.vU»i»1 ;*buit it IS otoly' ject Very «bly ill|i$trh^d Vy* Dr. DikN- 
by the dmmard stroke wf the pistiiB BKtfK, iU Ms lecture' on the Winds, in- 


that the water is driven from tiie put»p- 
barrel into this vessel. Iivthe impt^^ed 
forcing pump, exhibited in the above 
diagram, this object is accomplished 


serted in cur Ftrst'¥clume, page lbf.]' 

' The usual rime being elapsed, Mr. 
Gowring t^ncluded/'in nearly the fol¬ 
lowing words;— 
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•We ba»et>dw bisen Inr^'tbre* 

erenni^, bk fedMideriiig’tbb nfttare «Bd 
itieebftni^' |p«d|M»i^e» of Jtr .* a flirid 
into'W^iHi «rowei«l>la&|»'ed tbe moflitedt 
w« wei« bortij sitid ia whiefi we idov’e) 
and tore out beittji;. * 

I triMt it'wRI «iot be ednindeired that we 
bare dedieatedtoi mutb time falthoug'h 
tbe subjeet it ftot eutfteljr norel to you) 
to tbe consideration of a body, wbinh by 
ita coastaiit vfimfioM in tetuperature and 
wvig'lit) eontitiUalty agfitatea our rrunie, 
aiid'td wbfch we ttay attribute many of 
aut s^kationa both iraaome and pleasant. 

' Itiias^nstbe clouds and contributes 
to tbo fOiknation of aH kinds of meteors. 
By it^ buoyancy nnd constant motion, it 
rembros klVnoxiCus rapouni^ Plants froW 
in and are nourished by it. Without air 
there #oald be neither sound nor roice, 
mm lang^bagfe.' Plants could not transmit 
tbeir odours to ns, or eten Vegetate j ani- 
mals-wonld perisb, and tlie whole world 
lan^uhh and decay. 

Mr, Gbwring' finally remarked, that be 
hawJ not at first eontenipluted tli*' delivery 
of more than' three Lectures ; bnt as'tbs 
subject Wps hot quite concluded, be 
sboiHd, in'Compliance with tbe wish of 
the Committee, extend the course td^one 
or two more Lectures; and on Wednes- 
dajr Efeiiing toxt, after finishing bis re- 
marks on Pneumatics, he should take up 
the subject bf Hydrostatics, strictly so 
called,' and shoftld illustrate some of the 
principles of that science. 


ifit« cooran's 

rOtJRTEEVTH LECTCBB ON CUEMISTRT. 


UETH008 OIF ARCERTAIirino THE QCAW- 

wr or c'AitBoific acid cohtained 

IN CAUBOiVATEd Of emit, BOILS, &e.— 
SOLPHATBS OP LIStB — SBLBNtTE 
PLAtlTKR OE PARIS—aOLPHOnBTS OP 
tlMB—OOMniNATIOKB OP LIME Wmi 

riaOBFHOROs— pbospRCrbt and pbus. 
’PHAtE of tmK — PBOBPHOnBTTBD 
HtDROGBN — BAHTTRS—CARBONA’CE, 
HtrLPHATB, HdBUtB,' AND NITRATE OP 
BARTTES—BAKIOM, YHB MRTALLfC 
BASK OF BARVTEB fTB COMFODNDS, 
ltd. 


FBIBAT, jkNOARlr fiTS. 

■JHr. CbopsR commliiced, by remitad- 
in'g his bearers that, in his last lecture, 
be had terminated the consideration of 
the combinations of cahonic UCtd with 
tifoe i but it should he observed, in ad- 
ditiob 'to what has been already etated, 
that it is an object of cuiisidernble 


importance, ta ho ablo to esHmikto lh« 
qnantityof tarkmic add which cwtHs 
in comhiaaiion with Umej for as s«ila> 
owe their fertility to the quantity of 
earicaede of Jtme they contain, it is es¬ 
sentially receaaary to have tite raeaaa of 
ascertainiag this fact with oorrectness. 
Tbe mode of dtoisg tbio may to tsferted 
from tbe*’effect produced by forming a 
solutioB of carbonate qf lime in acid. 
Marble^ in most iootanCea, «eoaaisti of 
lime, carbonic aeidy si/tco, aad .«fMm<na ; 
but other substances also enter into tbe 
composition of lime-stenteg. smao of 
which are called magnesian <ime^$tonc«, 
from their cootaintug a quantity of mag- 
nesia. In all cascs^ however, tbe quan¬ 
tity of pare carbonate wf limty in any 
impure carbonate, may beascertaiiied'by 
the quanti^ of carbonw add evolved 
during; its deconaposition. 

Mr. Cooper tore exemplidedt in a 
reity clear abd sf^tisfactoiy manner, the 
mode'of aiTiving at tbe precise quan¬ 
tity of carbonic acU contained in any 
carbonate qf Ume* To erne of the scales 
of an accurate balsmcc wks suspended a 
flask, containing” a quantity of dilute 
muriatic addj udiich was exactly conn- 
terbaianoed by weighUi on the<^ opposite 
sides, BO tW the sc^es were ia perfect 
equipohdl ThC Lecturer then took a 
pieoe of etdeareovs apaty of wbiHi he 
carefully weighed 200 grains with the 
same balance \ 4fter which he transferred 
the fragments afeoicarepu* spar'into the 
vessel containing the nmriatic acid, 
which immediately. exerted a powerful 
cbeiuical action in the aarbonatcy and 
carbonic acid was given ofl' in great 
abundiincej This action was allowed to 
continue for a considerable time, and, 
at a sabttequent period of the lecture, 
Afr. Ckwper Stated the result of the ex¬ 
periment; by which it'appeared, that 
the loss of weight ocoaBioned by the ee. 
cEpe cf earbenid acid, amounted to 39 
gtaias. It was therefore evident that 
tbe our donate employed {ecdcareousspar J 
montahied 39 per cent. >of darbonic acid. 
Now, as tbfr. scale of chemical, equiva¬ 
lents potHts oot the exact proportiom in 
which f/meand aarbonic acid combine to 
foHn pure carbonate of limey it is easy 
1(rascertain, either by tbe rule of pro¬ 
portion, or by moving the slider of the 
scale till carbonic amd stands opposite 
to 39,' Che qMintity of para carbonate 
contained in tto Cidcareomcpar^ which 
will to found to umonnt ta ,atoat, 39 
grains; the remaining 11 groiss eon- 
sistirig of other suhstdneeB. Bjj^ tfao 
same simple process, a known qnuntity 
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i>( »»jr soil iuay b» examiirdit, and tlie 
«r earkonate of lime it tsuittaiita 
ii»f be eorreotly etiiittated, by ’tbe 
weig-ht of tbe car&anic acid given 'of 
during ita deOoibptw'tmni 

Another mode of arriring at the same 
resaif i», by iaeBsuriiir ,tii« btelk of the 
carbcnk acid obtninaa from any cario. 
Hate af kme^ Tbia 0 ]H!rmtion waa |M!to 
formed by tntrodnoing uune 7n)gni«l> 
of calcareous spar into a graduated gihaa 
rcMel, ataiidin'g over qnicksiircr iii' the 
tnercnrial trou^i. Some muriatic acid 
was then pamed up, wliait an immediate 
diemioal aetibn etivtied between the ms* 
rialic acid bnd tiie cortonati', which pro> 
deeded till tbeeai-bonicoctd, generated 
during tlie procets, displaced nearly the 
whole of the nierenry in the revse). 
Now, if we operate by thic method on a 
known quantity nf carbonate of lirnCj 
onit the jar !■ graduated an ns to $|>ecify 
the number of oiibir. inches of carbontc 
Mid generated during the experiment, 
the quantity of pure carbonate is rendiiy 
ascertained ; fur, a» the weight of lOt) 
cubic ioches of carbonic acid (4S.59), is 
to the weight of tha put e carbonate, of 
which it formsbi ^»art, so is the weight 
of the carbouic acid graduated to the 
quantity of pure carbonate ooiKuinrd in 
the suhstuned operated itp<iii. Theeifects 
of carbonate of Ims on soils hare been 
ably discussed by Sir Humpliry bury, 
in his wnrk ou tlvut subject; but his 
method of arri ving at the desired result 
is troublesome, and his apparatus ex¬ 
pensive ; ill fact, notUing more is neces¬ 
sary thnu thf modes of experimenting, 
which have jiist been cxliibiled. 

Lime also enters into combination witii 
sulphuric acid. There is n class of sub¬ 
stances very abundant in nature, onlled 
sulphates ojf Itme^ exhibiting consider. 
able variety in the external forms'of 
their crystal*: One ef them is called 
selenitic which is met with in the blue 
clay of JLondon^ and in many lUhser 
places; and is used for making piaster, 
o f Faris: This substance , is seknilcj 
deprived i*f its-wnter, by submitting it 
to a red heat. Mr. Coojier here pro¬ 
duced a large tvausparrut crystal of se- 
kitile, or jgifpsum, which he suh- 

vntlted td^wie 'beat- of- the funiace, 
observing that it would b>ge its truspa- 
rency.'uvlieu its water of eiystaliiantioii 
Wpi driv«n<ed',*Hnd beoome op(M[(ie., like 
all other oryttalt iiisder^hesame eireuni- 
etaAcefi. fn-AohjectiBg this siihetaoee 
to heAt, whiuh tenders it anhydroit*, as 
it is'Mmed by elininisis, iA » necnisary 
tAi||bep up tite heat for a coiisideiiabte 


time, and al»o to take care that no 
greater thnu a dull red heat ds, applied 
to it; for, if too high a tainpemtare be 
employed) tlie piaster 'whieh 

resiiltB, is pot so good, and* dqe* ttnt set 
so well. The I*«cturer was not prepared 
to explain the exact cause of this eflfict) 
blit it appeared to him thiit too great a 
heat oeeasioned some change in the stnte 
of aggregation of the particles of' tlto 
substuiioe. 

R'tieu the sulphate of f/me was subsc* 
quently takea out of tlve furnace, it .was 
perfectly npnque; and, upon being pul¬ 
verised, it formed plaster tyf'Parity. The 
reason of its setting is, its re-npiting 
with the icater it has parted with., during 
its exposure to the heat of the jhirnace. 
If we now supply this anhydrous gypsum 
with tctiter, it becomes a hydrate^ tjic 
ux^tei cutering into combination with 
the gypsum, and heat being given out, 
ill coiiseqiienca of the solidificationof 
the. portion of tvatcr whjeh combines 
with it. Under some circuniMauces, it 
is found necessary to employ . piasfet 
of Pari^ which dues not set so soon. 
,Whcii tins is the case, us in the rnsting- 
of large (ignres, the object is attained, 
either by exposing ,the pLasfer of Paris 
to the air, for some time before it is used, 
or^y mixing a small quantity of urine 
with it; by which ni.miis, thn speed 
with which it so|||; is dimiimhed, 

Wiih respect to the comhmations of 
lime with sulphur nud sulphuric acid, it 
should be observed ihut, by ex)iio£ing 
the sulphates of lime to a red heat, they 
become decomposed and converted into 
sulphurets; the sulphiuic acid being 
depi ived of its oxiigett, while the SKfp/iar 
ouiiihities with the lime, and furmt.n •nl- 
phuret of imp. There is tio occasion, 
liowover, lilt employ artiAcial means fur 
proeiiriiig sulphuret of lime 

If u quantity of hme findeulphnt, in 
a state of Kolutimt, me boiled togeiher 
over aKpirit-lamp, we obtain a substance 
culled hydragui vticd. sulplutret of Imc, 
which is formed by (he union of sulphur, 
lime, and hydrogen, lyid is Very useful 
ns a chemieal test. This compound, lias 
been calledIlauii'hars wine-test,from the 
circumstance of its delecting the iiiinnte.*t 
quantity of lead that wine may contain in 
soliitimi^ nvving to the qccidt^otal intro- 
duetioii of a few shot iA'to the vessol, or 
from any other icaJJse. Mr. Cimper cx- 
eiu|di|i(^ the uUlity of this s.uhtjtaoee ns 
a chejmicnl tqat, by itg jaiitftntfy pre- 
cipitailng ihi}..,lead from a very sniall 
qiiniitily of a,«plut'ion.uf that mrlul. 
Siilphaik acid fias so grx^at qn afhaity 
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for lime tliat it is difficult to separate 
them, and the decomposition of sulp^te 
of lime must, therefore, be ejected in a 
circuitous yra^r. It must first be con. 
verted into a sulphfretf by paVveHsing 
it, and heating it in contact with cAar. 
coal. By this means the omtfgen and 
carbon pass off in the form of carbonic 
acidt leayilng the sulphur ajcd Imr, 
which are then easily separated' by mu¬ 
riatic acidy which comUhiing'witli the 
iim«y sots tulpbtiretted hydrogen at li¬ 
berty, which is then treated with any of 
the alkaline carbonates. 

Although .fme possesses so powerful 
an affinity for aulpkunc acid, yet when 
we attempt to precipitate lime from any 
solntion containing it, by means of sul¬ 
phuric acid, the object is occompliAied 
with some difficulty, which arises from 
the great solubility of the sulphate of 
lime, Mr. Cooper here poured some sm<- 
pkuric acid into a vessel containing water 
bolding Ihne in solution, which it might 
naturally he expected would have he. 
come turbid by the precipitation of the 
lime, but the fluid remained as clear as 
before. That the sulphuric <a \d had, 
however, combined with the lime there 
could l>e nO/loubt} for we should find, 
upon boiling the contents of the vessel 
to dryness, ihui sulphate of lime wonjd 
result; the constituents of which it is 
difficult to separate when they have 
once united. tg 

Lime combines with phosphorus, and 
forms phosphuret qf lime. The usilal 
mode by which this combination is ef¬ 
fected upon a small scale, is to place 
some pkosphonlg (in a dry state) hi the 
extremity of a tube, the i‘emiiiiidcr of 
which is filled with small fragments of 
lime. The 'tube is then laid acioss a 
furnace till the lime bccoines red hot. 
Heat is then applied to the extremity of 
the tube containing the phosphorus, 
which is cautiously subliiiietl, and com. 
bining with the lime, forms the substance 
culled phosphuret of Ume. Mr. Cooper 
cxeinpliiied this process, wliich occupied 
some time; bnl, upon examining tlic 
tube, towards the close nf the lecture, 
a number of white and chocolate-coloured 
fragments we.ie found, , the lutter of 
which was the p/w-T/iAif/ef ulludfd to. 
This substaOre possesses the property of 
becoming decomposed, wbeti thrown into 
water, and also of decOtap'usiiig the wa¬ 
ter in which it is immersed ; a portion 
of the phosphorus unitiag with the hp- 
dsogen of the water, and forming p/ios- 
/diuretted hydrogen, which inflames oft 
,toiniiig' in contact .with the atmosphere*; 


while another portion combines with ow> 
fgen, and forms phosphoric^ acid. .Mr. 
Cooper performed this curjons experi- 
Wient^ by throwing some of the dork- 
coloured fragments into a vessel of wa¬ 
fer, when their dcconipoiiiition immedi¬ 
ately commenced, unci portions of the 
pffbsphurefted hydrogen sucoei^^irelj 
tfsftftded to the surfahe of the vrater, 
where thty instaatly'burit into a flame, 
end bnrnt 'with considerable bfilliaticy. 

Phosphate bftime is a .combinatiun of 
lime and posphoric acitly anj^ is a sub¬ 
stance of considerable iniiibrtaace, as 
being the basts of bone. Iti. the ^process 
of preparing ammonia, it wjll be rccol- 
lected, that the bone which was eni- 
ployed retained its form, 
completely black, owing tft the combina. 
tion of phosphoric acid, Ume and chaicoaly 
in which state it foiins wory blach. We 
have only to heat this substance till the 
charcoal is burnt out, when the phosphate 
of lime is obtained, which, in commoq 
longuuge, is called bona, or bone-ash. 
This substance is used iii the muimfac- 
tnreof china, and being mixed in proper 
proportions with clay and riW, commu¬ 
nicates the beautiful fraiifii<4arency which 
is so desirable. 

Phosphate of lime, though infusible by 
the ftiost jntense heat of the fumacCf 
may be readily fused when iu combina. 
tion with other substances. It is of 
great importance to refiners of gold and 
silver; feV^^ofta is employed in the ma¬ 
nufacture 'of t heir cupels or testsy to 
w’hich purpose it is peculiarly applicable 
for two reasons;—first, on account of its 
infueibility, and secondly, because it is 
so porous, that ft absorbs all the oxideh 
of tire baser metals, and leaves the gold 
or silver in a state of perfect purity. 

Phosphate of lime is also used by che¬ 
mists as the fonroe from which they de- 
riva pltosfihoric acid, phosphorus, and 
all its ' varions rSmpounds. Sulphuric 
act’d, for example, having a stronger 
affinity"for lime than phosphoric acid has, 
will unit^ with the foruicr, and set the 
‘‘lati^ at liberty' , 

^Thc next of the alkaline earths to 
which our attention will be directed, i# 
barytes. This earth, like Ime, >s never 
found in nature in a poic'^^te, being 
always in frotnbiiiatiou with, the same, 
substances ifhicli combine with lime. 
Sulphate bf barytes, or h^avy spar, us it 
has been called,,is sometimes found iu 
distinct ctystals, and sometimes in, s^ 
massy state, in which nopreqise crystal¬ 
line forms are distinguishable. ' Car bo- 
nal€ and sulphate qf barytes are w- 
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ployed to produce all other *alt« 
Ittrytes. If we operate on c^rbnmte 
baryies with nitric *or muriatic acidf the 
re^ts are nitrate and muriate *tf bury tee. 
Suiphate of baryte^ which i» a comitouod 
of sulphur and the most inao- 

luble of all Cheiuienl. compaunda, find 
eHiinot'be decomposed without thcagpney 
of lire. The cewhinaltooB of sulphur 
with Umcj adverted to in a former part 
of the lecture, are analogous with the 
compounds formed hy the union of ml~ 
phur with all the other alkaline earths, 
whether harytesy strontifesy or magnesia. 

Hurmtic dcidy added to baryies, forms 
the salt called muriate ofbarytesy which 
is ohtained in a crystalline form, if the 
solution is evaporated to cooling; hut in 
producing the muriate by the direct so. 
Intion of the carbonate in muriatic acid, 
there is some danger of a nnuntity of 
iVfin being mixed with it. In order to 
free it from this metal, a small quantity 
of the earth of banjtesy in a pure or 
eaustic state, must be added, which pre. 
cipitates the iron, and leaves the pure 
muriate of barytes, Nitiate of baryies is 
procured in the saaie manner, by ope¬ 
rating oh the cArbonale with nitric aetd. 
This salt, like the preceding, is capable 
of crystallizing by evaporation, and from 
the crystals of nilrnte (if torytes the pure 
barytic ea,rth is procured, by subjecting 
the crystals to a red heat. 

Barytes is of considerable importance 
in chemical research, as a test for the 
detoctiou of the most minute quantity of 
sulphuric acid, Mr. Cooper illustrated 
this rt'Diaik, ll^ adding to a vessel of dis¬ 
tilled water a single drop of sulphuric 
acid. A suiull quantity of the water was 
then ponred into a solution of barylesy 
and though the quantity of sulphuric 
acid Was so minute ns to be scarcely ap/ 
prectable, its presence was immediately 
detected, by the format>iiDn of an insolu¬ 
ble precipitate in the barytic solution. » 

There are many otlier prepuratitons of 
barytes, which it is unneceHary to par¬ 
ticularize, aa it enters into exactly the 
same coiuhijlatlobs as Ume. Barytes^ 
like the other alkaline earths, must he 
considered as a metallic oxide, the basis 
of whicb is tlie metal called barium. 
There is also another compound of scry. 
gen and barium, called tlio peroxyde qf 
barium, which is formed by passing 
oxygen gas over taryies, at. a red heat. 
Barium also enters iiitb cofiibiuation wjth 
chlorine, muriatic acid, sulphuric acid, 
pho.sphorus, sulphur, Ike. forming com¬ 
pounds similar to those mentipned in 
speak^g of lime. 


Mr. Cooper concluded by stating,, 
that his next lectnre would be devoted 
to tlm consideration of the tetnaining 
alkaline earth, stroutia and magnesia. 

Dr. Birkbbck then annoniiced, that 
the arrangements for opening Uic A.PI'a- 
RATCB UooM, and the Laboratoiix (m 
the inspection of the Members, being 
now completed, the. Apparatus Room 
would Jie open, for that purpose, every 
Tuesday, from 12 lifl 2, apd from 6 till 
lO o’clock j and every Thursday, from 
10 till 2. The Laboratory would aUo 
be open every Thursday, from 6 til} 10 
in %e evening. 

Dr. Birkbeck availed himiielf of the 
same opportunity to remind the Mem¬ 
bers of the liberal and benevolent pro¬ 
position of the Rev. Mr, Feleowes, 
which was couiinunicated to the last 
Qtiurterly'General'Meeting (vide page 
^126), t<y%jve Two Prizes of £10 eoch, 
to be competed for by the ]lfembers of 
the Institution. Though the prelimiuo. 
riiy were not yet quite arranged, it was 
probable that these prizes might be 
awarded at the next Quarterly Meeting, 
and, therefore, those Members who 
wished to obtain tbeni, should lose no 
time in making the necessary exertions. 
They would recollect, that one of these 
prizes was for tlie best Model of any new 
or improved,machine, and the other, for 
the best Essay on one of the raechaniool 
powers. 

LSCTPRBS FOR NEXT WEEK. 

Wednesday, January 18, Mr, Gow- 
ring’s Fifth Lecture on Pneumatics, &fe. 

Friday, January 20, Mr. Cooper’s 
Sixteenth Lecture on Chemistry. 


.. SHIP UBRARIRS. 

Thb managers of the Port of Hull 
Society have issued a cirqulaif, soli¬ 
citing donations of books, towards the 
formation of libraries on board mer- 
ebant-ships. Of the utility oflbis plan, 
under proper regulations, there can be 
no question. In the course bf long 
voyages, sailors are often placed in cir¬ 
cumstances favourable to instruction; 
and wc hope the benevolent individuals. 
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irlio bare let the maBsoi’e on foot* wiU 
find a disposition on the part oC tiie 
public, and particulmly of those con¬ 
nected with shipDingt to second their 
praise-worthy enoeavoon. 

OBSERVATIONS ON PHRENOLOOT. 
To ike Editor of ike Mechmief 
Register. 

Hr. Emtor,—^O bsetying you have 
lately given your readers a brief out¬ 
line of Pbrcnology» the followitig ob¬ 
servations, oa the discovery of this 
science by Dr. Gall, will serve to 
throw greater light on the subject, if 
you think them worth a place in y, 9 |jr 
Register;— 

0B. Gaix, a physician of Vienna, 
and born at Tiraendrun, in Swabia, 
in 1757, being from an early age 
given to observation, was struck with 
the fact, that each of his brodvers and 
sisters, companions in play, and school¬ 
fellows, was distiuguislied from other 
individuals by some pecuharify of ta¬ 
lent or disposition. Some of his school¬ 
fellows were'charactenzed by the beauty 
of their penmanship; some by their 
success in arithmetic, and others by 
their tident for acquiring a knowledge 
of natursd history, or languages. Their 
dispositions Were equally different; 
and this diversity appeared also to de¬ 
termine the direction ot thair partiali¬ 
ties and aversions. Not a few of them 
inauifeslcd a capacaty for employments 
which they had never been taught; 
some cut figmes in wood, or delineated 
tiiem on paper; some dermted their bisure 
to painting, or the cubureof a garden; 
whilst their comrades abandoned them¬ 
selves to noisy ga'iies, or traversed the 
woods to gather flowers, seek for birds’ 
nests, or catch the butterflies. In this 
manner teieU iudividvial presented a 
character peculiar to himself, and Dr. 
Gall never observed tliRt the individual 
who, in one yeai, had displayed a 
selfl^ or knavisli disposition, became 
m the neat a good faithfi^ fliend. 

But the scholaiu w^h Dr. 

Gall had the greatest dii^culty in oorh 
(letiag, were thoie who leamt hy heart 
with ^%at facility; and, aotae years 
afterwards, having c^nged hil place 
of restdenee, he still met individuals, 
endowed with an eqtalW great-talent 
of learning to repeat. He then ob* 


aervod, that the pimions ao gifted had 
prominent eyes} and rcooli^ted that 
his Kiboohmows, who hnd been hia 
rivals, in gaining from hiai the places 
he had obtsuned by the merit of his 
ori^na] composhions, by their great 
faeikty of mpetitien, had been duttn.. 
gueh^ by the same peculiarity. When 
he eadered^tbe university, he directed 
his attention, from the flri^t, to Uie stu¬ 
dents whose eym were of this descrip¬ 
tion, and found that they all excelled 
in getting rapidly by heart, and in 
giving correct recitations, although 
many of them were by no means distm- 
guished in point of general.talent This 
observation was recognized also by the 
other students in the classes; and, al¬ 
though the connexion between the ta¬ 
lent rmd the extertul sign, was not at 
this time establidied upon such com¬ 
plete evidence, as is requisite lor a phi¬ 
losophical conclusion, Dr. GUI could 
not Wlieve, that the coincidence of tlie 
two circumstances was entirely acci¬ 
dental. From this'period, therefore, 
he suspected that they stood in an un- 
purtant relation to each o^ier. After 
much reflection, be conceived, that if 
memory for wpids was indicated by an 
external sign, the same might l>e the 
case with the otlier intellectual powers; 
and tbemfore, all iiidivklu.^ls, drsfm- 
gui^ed by any remarkable fucuby, 
became the object of his attention. By 
degrees, he conceived he had discovered 
ext^nal chatafitcristics, which indicated 
a decided disposition for painting, 
music, and the met'lianical arts, lie 
became acquainted also with some in¬ 
dividuals rematkijible for the deteruu- 
nalioii of their diaracter, and he ub- 
SfiTved a particular part; of their heads 
to be* largely developed. This fact 
first suggested to him the idea of look- 
j^ng to the head for the signs of the 
moral sentiments. But, in making 
theffi olwervations, he never conceived 
for a moment, that the skull was the 
cause of the different talents, as has 
been crrosnv'ouNlyrepresented; for,,from 
the first, be referred the influence, 
whatever it was, to Uic ‘ 

In followiag out, by ob'^ervations, 
the prinoqile which aocidmt .had tlius 
aoj^sted, he, for some time, encoun¬ 
ter • difficiidties of the greatest mag 
nitude. liitherlo, he had beau alto 
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f«^er>ign£»rant of tlio opteion of 
•iologists, touching the braiat ahd of 
Ifetaphysicia&s, rapeettag tiM tnetital 
had nwfny ohseroed 
nature. When, however, he began to 
atlarj^ his rknowledge oft boo]^ he 
fbttpa the most extnraniinary cote^ict 
of opinions every where prevailing.} 
and thhfftjr the moment, made him he> 
sitate atraiit the correctneas of his own 
observations. He found that the mo¬ 
ral seutim^nta had, by an almost gen^ 
lal consent# been placed in the thoracic 
and abdonunal viscera; and that, while 
Pythagoras, Plato, and othar physiolo¬ 
gists, placed the sentient soul, or in¬ 
tellectual foculties, in the brain, iAris- 
totle placed it in the heart—^Van 
Helmont in the stomach—Des Cartes 
in the pineal gland, and Drelincourt 
and others in the cerebellum. 

He observed also,' that a great num¬ 
ber of philosophers and physiologibts 
asserted, that all men are born with 
equal mental facpltiesj and that the 
differences observable among them are 
owing, either to education, or to the 
accidental circumstances in which they 
are placed. If all difference were ac¬ 
cidental, he infeiTcd that there could 
be no natural signs of predominating 
faculties; and, consequently, that tlie 
project of learning by observation, to 
distinguish tlie functions of the difier- 
ont portions of the brain, must be 
hopeless. This difficulty he combated, 
by the reflection, that* his brothers. 
Sisters, and school-fellows, had all re¬ 
ceived very nearly the same education, 
but that he had still observed each of 
them unfolding a diflerent character, 
over which circumstalices appeared to 
exert only a limited controul. He 
observed also that, not unfre^uently 
those, whose education had been con¬ 
ducted With thp greatest care, and on 
whom the labours of teachers had 
been most flreciy lavished, remained 
far bdiind their companiuns m attain- 
ments. ** Olten,” aays Dr, Gall, "we 
were accused of want of will, or de¬ 
ficiency in aeal; but many of ns conld 
not, even wiffi*the most ardent desire, 
followed out by tSie Imost obstinate 
efforts, attain, in some pursuii^ even 
to nfodiocrityj while, in 'some other 
points, someufw surpassed oursdiQol- 
fdlows wii^nt an em»t; and ahnost, 


it might b« said,’U^u}ul pflroeivtag it 
outsdves. But, in point of fact, our 
raastets did not app^to.attateh miioh 
fojth to the sys^.wiuch the 
equality of mental facilities; for they 
thought themselves entitled to eamet 
more from one achohwr, and less from 
another. They spoke frequent^ of 
natural gifts, or of the gifts of ; 
and consoled their pupils, in the words 
of th# Gospel, fay assuring them ^at 
each would be required to render an 
account, only m proportion to the gifhi 
he had received." 

Being convinced by these fects, that 
there is a natural and constitutional 
diversity of talents and disposition^ he 
encountered in books stilt another ob¬ 
stacle to his success in determining the 
external signs of the raehtal powers.— 
He found that, instead of fticulties for 
languages, drawing, distinguishing 
places, music, and mechanical arts, 
corresponding to the different talents 
which lie had observed in his school¬ 
fellows, the metaphysicians spoke only 
of general potvers, such as perception, 
conception, memory, imagination, and 
judgment; and when he endeavoured 
to discover external signs in the bead 
corresponding to these general faculties, 
or to determine the correctness eff tlie 
physiological doctrines taught by the 
authors already mentioned, regajiding 
the scat of the mind, he found perplexi¬ 
ties without end, and difficulties insur¬ 
mountable. 

Dr. Gall, therefore, abandoning 
every theory and preconceived opinion, 
gave himself up entirely to the obsMva- 
tion of nature. Being a friend to Dr. 
Nord, Physician to a Lunatic Asylum 
in Vienna, he had opportunities, of 
which he availed himself, of making 
observatiems on the insane. He visited 
prisons and resorted to schools; he was 
intro^ced to the courts of princes^ to 
collies, and the seat of jiffitice $ and 
wherever he heard of an individual dis¬ 
tinguished in any particular fway, either 
by renuulmlde endowment or defl- 
ciency, he observed fold studied the de- 
vdopment of the head. In this mano<r* 
by an' almost impereeptiblc mduction, 
he conceived himself warraa^ted in be¬ 
lieving, that particvlw'menied pmeers 
ayeimictdtd hy particular 
rations pJ the Itoek, 
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‘ Hitherto he had ooly resorted to phy¬ 
siognomical indications, as a means of 
discov^g the functions of the brain. 
On r^eetion, however, he was con-' 
vinced, that physiology is imperfect 
when separated from anatomy. Hav¬ 
ing observed a woman of 54 years of 
age, who liad been! afflicted with hy- 
drocepbalus from her youth, and who, 
with a body a little<shrunk, possessed a' 
mind at>^ active and intelligent as that of 
other individuals of her chss. Dr. Gall 
declared his c-dnviction, that the struc¬ 
ture of the brain must be different from 
what was generally conceived,—a re¬ 
mark which Fulpius also had made, on 
observing a hydrocephalic patient who 
manifest^ the mental foculties. He, 
therefore, felt the necessity of making 
anatomical researches into the structure 
of the brain. 

In every instance, when an indi¬ 
vidual, whose head he had observed 
while alive, happened to die, Ij^ used 
every means to be permitted to examine 
tho,|kain, and frequently did so; anti 
found, as a general fact, that, on re¬ 
moval of the skull, the brain covered by^ 
the dura matevt presented a form cor¬ 
responding to that which the skull had 
exhibited during life. 

The successive steps by which Dr. 
Gall proceeded in his discoveries, are 
particulaily worthy of obseivation. He 
did not, as many have imagined, first 
dissect the brain, and pretend, by*that 
means, to discover the seats of the men¬ 
tal powers; neither did he, as others 
have conceived, first map out the skull 
into various compartments, and assign 
a faculty to each, according as his ima¬ 
gination led him to conceive the place 
appropriate to the power. On the con¬ 
trary, he first observed a concomitwice 
betwixt particular talents and disposi¬ 
tions, and particular forms of the head: 
he next ascertained, by removal of Uie 
skull, that the figuro and size of the 
brain are indicated by these external 
forms; and it was only after these,fat^. 
were determined, t^t the brain was 
minutely dissect^, and light tlirown 
upon its structure. 

Having proceeded thus far. Dr; Gall, 
for the first time, delivered Inures on 
his systems at Vienna, in the year 1796, 

* and, in 1800, Dr. Spurzheim began the 
study of riirenolo^ under him, hav¬ 


ing, in that year, assisted, for the first 
time, at pneofhis lectures. In 1800, 
Dr. S. was associated wiffl him in His 
labours; and smee that period, has not 
only added many vduable,, discoveries 
to those of<iDr. Gall, indhe anatomy 
and physiology of the brain, but fonned 
the truths Jirought to light by their 
joint observations, into a otautiful and 
interesting system of Menial Philo ~ 
sophy. 

P. 


CAPTAIN SYMMES’ THEORY OF THE 
EARTH. 

To the Editor of the Mechanics' 
Register. 

Sir. -^Looking over a packet of 

New 'Vork Papers, a few days hack, I 
saw the following account of Captain 
Symmes' New Theory of the Earth, and 
I should like to see the opinion of some 
of your Correspondents on file sulfiect. 
But can we wonder more at tlie Earth 
'being open at the and hollow 
within, than at the curious figure of the 
planet, Saturn ? 

I am, Sir, 

Your Constant Header, 

W. W. 

Od the evenings of Monday and Wed¬ 
nesday, the 84th and 8Bth tilt., Mr, 
Reynolds delivered lectures to the citi¬ 
zens of this place, on Captala Symnies* 
New Theory the World. All who 
heard him were tniich gratified; many 
were convinced of the plausibility, and 
some of the truth of the theory. 

Captain Symtaes supposes the South 
Polar opening to Ra 6,OOQ miles in dm. 
me^er, the verge coromcneing on one 
point, at latitude 46, and on the other, 
at lat. 34. Mr. R., in his lectures, coii- 
fiifed his observations, firincipally, to 
the Norfii Polar .opening, which is mtp- 
posed to.be,4,lhQ luifcs In diam^tei;, ti^ , 
verge cotumencing on .tbe confinqM of 
Europe, at, ^t., 68, and on the PAoific ’ 
Ocean, at lat. 55. The Captain had 
been able thus aiuiqLely .to locate tlie 
verge, frmn facts acquired by a diligent 
research and thorough, investigation of 
the narratives of ^iffei^eat narigatqrs. 
lie finds it indicated by the dark colour 
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of the Sfa, in its corresponding' latitudes, 
by its 'bcin^ the Coldast part of the earth, 
and by tracings droiind it a similarity ip 
' ti;ie productions of nature, the rariatioa 
and dip oif the magnetiu needle, &c. 

The shape of the earth at the vetlge, 
independently of its high lati tud^s, he nr- 
gnes, is the cause of intense cdld, for the 
same rensous, that derated situations, in 
any part of the world, are the coldest j 
and the temperature of the atmosphere, 
in all partw of the earth, equidistant 
from the verge, will he the same j hence, 
we find the climate in England corre- 
ponds to the climate in the state of 
New York, both being about the same 
distance from the verge; whereas, ifthe 
earth was a spheroid, as is generally 
supposed, the heat would be in proper, 
tioii to the distance from tlte equator, 
which, it is well known, is not the case. 
Many',other phenomena of nature, hitherto 
considered inexplicalile, are satisfactorily 
and rationally accounted for, by sup. 
posing the earth to be open at the poles, 
and hollow within. For instance, the 
Aurora Borealis, the variation and dip of 
the needle, and others which we will 
presently mention. Navigators in high 
latitudes have frequently found log* 
lines, and celestial observations, to in. 
dicate a curvature of the earth, which 
they thought it impossible they could 
hare passed over, and at other times, 
they sailed an astonishing distance be-, 
fore they gained the nataral curvature. 
If we suppose they wtrh' sailing, in the 
first instance, on the verge, and tp th# 
second, around it, the Solution will be 


the arctic regions, are brought to bear 
strongly in favour of the new theory, 
and a forcible confirmation of it is drawn 
frwm a telescope-'view «f some of the 
planets. 

Captain Parry relates that, when in 
the Northern regions, on the 21st of 
December, the twiiight was so great, 
.that he could see to read the smallest 
print by it with ease. The sun was 
then* farthest from him;., the moon’s 
declination was fifteen degrees; con¬ 
sequently, below the horizon ; and it 
was, likewise, so cloudy, that very few 
stars could be seen. He mentions par¬ 
ticularly, that, when reading, ke turned 
his face to the south The advocates 
for the new theory believe that the 
light must have come through the polar 
opening. Captain Symmes believes 
that navigators and travellers hate 
been nearly, or quite beyond the verge. 
In the year 1770, Mr. Hearne, an offi¬ 
cer of the Hudson’s Bay Company, 
wjs sent to prosecute discoveries iit 
the North-West. He passed through 
a cold, barren country, where he found 
game extremely scarce, and suffered 
many hardships. Front the mouth of 
Copper-mine river, he turned his course 
in the directions which, according to 
the new theory, must have led him 
into the interior of the world, and, 
after travelling a considerable distance 
in that direction, he found a more hos¬ 
pitable clime; a country where game 
of all descriptions was abundant; 
where the soil was rich and loamy, 
and covered with timber of th largest 


easy ; ia the same regions, objects have 
been seen «ne hundred and thirty miles, 
and more; and the sun has appeared to 
Burrenta, and other navigators, many 
days before bis astronomical time. These 
pbenbmena have bedn aeeoanted for on 
the principles of i^pfraction ; bat the new 
theory affords an explanution far more 
satiafaotory. 

Many curious facts,such as the migta. 
tion of animals, fiah, birds, to add ftbrn 


size. 

In the course of the lectures, it 'was 
plainly demonstrated, that the new 
world does not sufier for want of light 
and hbab hut is highly favoured with 
both. 

We have given but few of the facts 
ond axgiiments that are adduced in fo- 
vourof the new theory ; they will, how¬ 
ever, he sufficient to shew that it has more 
plausibility than is generally supposed. 
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iindl,Uat‘it bat t>At enMotUti^iBAdii* 
ardfviNl im«gU>ati«a, ^bul tb»tth««ttUt«r 
is worthy af OBoaurai^^tit. 

Captain Symn^ct,' We believe, it yet 
detained at Hillsborough, Ohio, by bdit- 
position, but wiU join Mr. Reynolds, at 
toon, at his health wUl permit. He hat 
made an eagafremeat with the ,RaMian 
Government, to accompany a polar en- 
pediiion they have projected, a^nd has’ 
been requested to hold himself in readi> 
aest to set out some time this winter. 

New York Advertiser, Nov. lOth. 
Bythem, from, Wheeling (Ohio) Gazette. 

yoBM OP TUB V1.TIMATB PABT1CX.B8 
OF WATER. 

To the Editor of the Mec/tanics* 
'Register, 

Sir,—^I s it not probable that the 
uitiinate particlet of water, instead of 
being spheres, are octakdbons? I 
have been led to this suppositk a from 
the following considerations;— * 

1st. It has been hinted (Vol. 11. page 
426), that if they weVe spheres, they 
would be capable of greater covnprfc.j- 
sion than has been found out by Can' 
ton, Perkins and others. 

2dly. It has been thought tliat the 
particles of water possess great freedom 
of motion among each otiser; but this 
appears to be not the feet We know 
that nubstanc® of atw kind ri^uced 
vfscy femall assume a fluid appearance, 
somewl^ resembling that of water. 
Mt Boyle, after finely powderingAnd 
sifting some dry plaster of Paris, put it 
into a vessel over a fire, when it soon 
began to Ij^oil* exhibiting all the mo¬ 
tion and appB^ncesof boiling water. 
Although wul a * powdffl, the parts 
which we know am vary difierent from 
one another, and just as accident has 
formed them; yet fliey heav^ waves 
like water upon agitation. Also a 
heavy body will to the bottom, 
add d one rise to ffee tcm.. There 
is no -ieasm, Hien, to siippole .ttiM the 
particles of watgr; are when* 

we their fluidhyr^e^, '^41 imifeted 
byA'-compositiAn. tbw .parts of which 
are of vaiioas fonns and sides: also 
whoever has obswnwd water "sdmbcMl- 
Hog, has a poiHiii of it, 

w!^"fe6i8e»Ptdi the bottohi, owing 


to its bdngmtposad Iq a greater degfiM 
of heat, the particles of it become rare¬ 
fied and in consequence ascend, car- 
rying widi them all those particles 
which are immediately above them to 
a height ad which th^igravity oyer- 
ooft^ die^foroe which first set them in 
molioa*, they then ov®r towards 
the centre motion condonea until 
the water is all equally heated, ^and 
tiien the whole mass of it rises. 

, 3dly. It is a’cll known that water, 
when freezing, expands considerably; 
and it is generally admitted by philo¬ 
sophers, that this is done byanewar.^ 
rangement of its particles} but this could 
not be the case, were 'its particles 
spherest the space between which, no 
new arrangement could enlairge; and, 
unless the particles were elastic, which 
they are proved not to be, no expansion 
coidd possibly take place. 

4thly. Were the particles of water 
spherical, the lateral pressure would he 
considerably greater than it is at pre¬ 
sent. c 

Having thus far objected to the idea 
of the particles of water .being spheric 
calf 1 proceed to state why I think it 
probable that they are octaedrons. 

1. That were they of this form, they 
would be incapable of compression, as 
they would all fit into each other, and 
form a compact body. 

2. That supposing them to be oo- 
taedrons,it will account fer the expaa*' 
ston of water.when freezing; aaoctae- 
drons are capable of being made to 
occupy a larger space by a different nr- 
rang^ent, which 1 have before shown 
that spheres will not. 

, W, Yoi>. T. 

-- - - ; ■ '' . . .j- 

ARBOR PIANiB;, OR, TBB PHttOSO. 
f PznCAti TJ^BE. 

Take one dunce of silver, and dissdve 
it in 2 or flounces of spirife of nitte; 

putihisiaintionlhtd a 

tence.flask, into whteh'ytinlfeve''pdt 18 
or 2d'Ouncea *<ff qnkksih'er, 1^ the 
pltial 0r< ^Mfibe fllted tip tolhettecit; 
and pfooe it 1 % sdpie (^tienfont place, 
where ho one can afoddle wHh li,.for 
forty days, in dflheh timd yoh wfll se^ 

A mi' DM Ife 'brfedfiei;'WiOi 

Ultfobi!Hltt9tetetd'l9tei«c^ .. ' 
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* U«S or WHISKBRS IS rUUSK AND 
OTHUR animals. 

It may not perhaps l)e generally 
■known, that, as far as they have been 
traced, the whiskers which adorn the 
upper lip in tigers, panthers, leopards, 
cats, seals, &c., are very’copiously 
supplied with nerves ; and altogether 
in a manner whicli precludes,the posai- 
hility of our considering tlxem as 
Hieroly ornamental appendages. Mr. 
Broughton on this subject observes;—^ 

« To ascertain this fact, I put it to the 
test of experiment in the following man- 

“I placed walls of books upon the 
floor, so as tt) resemble tlie streets of a 
town opening into each oilier; and 
laving closed the eyes of a kitten com¬ 
pletely , I set it down to find its way 
through tlie lanes of books. It con¬ 
tinued to move on wherever a free coni- 
inunicatiou presented itself, holding its 
liead cautiously down close to the floor, 
and very adrlntly avoiding contact with 
the sides of the walls^ the corners of which 
it also turned witliout approaching 
closer than just sufficient to touch llie 
tips of the whiskers slightly, when it 
always drew bat;k instantaneously. At 
length it lound its way out freely. I 
tliea cut olf the whole uf the whis¬ 
kers close to the face, and again set 
it down, to oliserve ^/«hetber tliis 
would produce any alteration in its 
mmaev. Tin kitten now sliowed evi¬ 
dent signs of having lost the only re¬ 
maining means uf guiiliug itself. It 
sfnick its head repeatedly against the 
sides of the walls, ran against all the 
corners, and tumblud over steps plact4 
in Its way, instead of avoiding all tiiese 
as bi'tbre the removal *of tlie whiskera, 

“ Not the slightest sensation §1 paiti 
appeanxl to attend the cutting oli' the 
bristles; I should therefore suppose that 
their substance is insensible, and that jl 
ea^iies on, the impressions it receives by 
vibrntio^ their, sensation, being propa¬ 
gated through the nerves insertSl in. the 
bulbs of, the bristles, 

In the mouse, I foimd also a similar 
dcvclopement of neives, proportionably 
large m relation* to its whiskers. 

From, these l^is, I imagine that 
aeitem animaU are supplied with whis- 
Itmfor fhe piiHrpose of enabling them to 
>*eer clear of opposing sdjstances io the 


dark. I'lia maiuilia having lips mnl 
considerable facial developcment, are 
probably furnished with these bris¬ 
tles or fine tubes,of a compact sub¬ 
stance, which, while they readily yield 
to pressure, convey the impression and 
excite the simple sensation of contact; 
just as the antennae of the sapia, the 
lobster, the snail, insects, &c., are to all 
appearance constructed for die purpose 
Of the sense of touch, 
tl^llimals wliich s€-ize their prey by 
nigmSind such as explore^ark passages, 
are furnished with whirrs. The tiat 
is supposed (o avoid walls and houses by 
the exquisite sensibility of its wings; it 
seems however probable, that it is in¬ 
debted for Its safety, in this respert. to its 
whiskers or feelers, as they may be 
termed. ’’ 


CASTOR-OII.. 

Tub castor-oil plant ^palmit chruti) 
is indigenous io Southern Africa, and 
is fouiK^in abundance in innst parts of 
(this colony. It may he useful to some 
persons, in remote situatioiyi, to know, 
that the safe and valuable medicine 
which this plant produces, is readily 
obtained by the following simpte pro- 
cess:—The ripe, seeds are cleared from 
the imsks, well stamped in a mortar, 
and then boiled in nater till the oil 
rises to the surface. This is carefully 
skinimed off; but as some water will 
be still mixed with the oil, it is neces¬ 
sary Uj boil it over again in an iron 
pot. until the water be thoroughly ex¬ 
pelled by evaporation. This method 
of ubtainiDg castor-oil is practised, with 
perfect success, by the Moravian mis¬ 
sionaries at (inadentlial; who also use 
indiscriminately the seeds of the difler- 
ent varieties of tlie plant fuund in 
that vicinity, without perceiving any 
difference io the quality of the oil.— 
Sauth*Africim Aikertiser. 

^£RIES, " 

No. 35. 

Sir,—I shall feel obliged by your 
Correspoqdc.nt, LErr Hand, (seep. H2) 
informing me, whether the wood to be 
stained requires any preparation,- pre¬ 
vious to laying on the sub acetate, and 
also, the best aicthod of polrthihg it when 
done? I sdlude to the staining of picture 
frames aud inoaldiaga. 

Your eonstaat Header, 

W. D. 
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No. 36. : 

Sir,—B eing short-sighted, to a cer¬ 
tain extent, 1 have latterly aeCustomed 
myself to wear glasses; which, though 
they be relevant to the sight, while in 
use, yet appear to have deteriorated it, 
when laid aside. A communication 
(through the medium of your excellent 
Register,) of the cause of the above 
evil, and of its antidote, will much’ 
oblige. Sir, your humble servant, and* 
former Corresponuent, 1. N. H. ' 

No. 37. . 

Wnv does p?yrk-Inrd present, on cool¬ 
ing, such a waved appearance ; whilst 
ot^ fats, such as beef and mutton, 
(uMerthe same circumstances) remain 
smooutb ? 

Reading- H. D. 


No. 38. 

Sm,—I shall feel obliged ’by the fol¬ 
lowing Question being inserted in your 
vninable Register:— 

Wliich is the best way of preserving 
the end of an oak post, to be ppj in the 
ground—whether by pitching or scorch-i 
tng it; as t|>® latter it frequently done, 
ond, by many, considered the best. I 
shall, therefore, esteem it a favour if a^ 
of your intelligent readers can inform 
rue, why it contributes to preservation, 
and why it is preferable to pitch ? 

I remain. Sir, 

Your constant reader, and 
Member of the L. M. Institution, 

W, H. H. 

No. 39. 

Mr. Roitor,-*-! should he obliged, 
if any of your Correspondents would 
explain to me, why a person, after 
ascending with a balloon in the air, 
descends only as far as the wind carries 
him, from the spot where he first set out; 
when it is said that the niutioii of the 
earth, in tlm latitude of London, is 
about 300 miles per hour; and it is well 
known ilrnt the current of the wind is 
not always in the same direction as the 
motion of the earth ? This question will, 
perhaps, appear frivolous to many, but 
an explanation will much oblige 

An Inquirer. 

ANSWERS TO QUERIES. 
Query No. 34, Page 192. 

PREPARATION OF PHOSPHORUS. 

Sir,—^ 1 have great pleasure in transi- 
niitting the following, for the informa¬ 
tion of your correspondent J. W —s. 


Calcine a quantity of bones in a 
crucible, letting them burn until Uicy 
cease to smoke, or give out any smell, 
then reduce them to a tine ponder; 
dilute one hundred parts of tliis in a 
porcelain ^asin, with four times its 
weij^ht of water, and then, by degrees, 
pour in forty parts of sulphuric acid 
(stirring the mixture with a glass rod 
every turn); the mixture will then be¬ 
come hot, emitting a quanlily of air 
bubbles; it is to remain in this slate for 
one day, being stirred occasionally with 
a glass rod, that the sulphuftc acid may 
act more freely on the powder. 

The whole should then be filtered 
through a cloth, and the liquid which 
rims through should be caught in a 
basin, while the white powder in the 
cloth (after clean water has been seve- 
ral times passed tbrougli it into the 
basin) may be thrown away. 

Into the liquor in the basin continue 
to pour nitrate of lead, until (he white 
precipitate ceases to fall, arid then filter 
the whole; tfie while powder that re¬ 
mains in the filter is to fte well washed 
and dried, when one sixth of its weight 
of charcoal powder is to be mixed with 
it. The mixture is to be put into an 
earthenware r^ort, which is to be put 
into a furnace with the mouths plunged 
into a vessel of wata*. The retort is 
tboi to be heated to whiteness, when a 
quantity of bubbles w'ill issue from it, 
some of them taking fire tffi coming to 
the air; at length the phosphorus begins 
to drop out (much in the form of melted 
wax) and congeals under the water. It 
is then genermly moulded into sticks 
by the following process: Put the phos- 
pnorus into gli^s tubes, and immerse 
them in warm water, when it will be- 
cbme soft, tediing the form of the tubes, 
which may then be left in water till it 
grows cold, and the phosphorus may 
be taken out of the tubes. This, how¬ 
ever, as well as all other processes of 
this kind, must be done water, to 
prevent the combustioii of the v jos- 
phorus. . PH 1 I.OS TKrwooN. 


TO COB^ERfONiJENTS. 

Ws bave only room Ho acbnowlt^KC the fa¬ 
vours of ourCorrespondenta in general terms; 
and to request that they will, in future, direct 
their communications to the Editor, at Messrs, 
OiFfono & Co.’s, No. 52, Palenioster Bow. 
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UR. gowring's lecture on pneumatics. 


•ilo 


MB. AUST’S 

CIRCULAR BARREL PUMP. 

’’ Having given, ,jn our second Vo- 
lume'(page 294), an engraving of the 
common sucking and forcing-pumps, 
and, in our last Number, a view of an 


c c c, the piston, tbe handle, and 
the lever, on which it works, all in one 
piece j the piston part is curved, to 
correspond with the curvature of the- 
barrel. f 

d, tlie gp’ot on which the lever of 
thu handle works. 


improved forcing-pump, for the purpose e, aflat plate, to which the whole 
of illustrating the lectures on Pneuma/ apparatuse is fastened, and which may 
tics, delivered by Mr. Partington, and itself be screwed to a block of wood 
those now deliveiing on the same fixed against the wall. ,, 
ject by Mr. Gowiing, to the Members s,. 
of the London Mechanics’ InsJj^ion, 
we this week'pTfesent our readers with 

a view and section of a very ingenious MECHANICS INSTITUTION. 
pMnp, invented by Mr. Aust, of Hox- , 

ton, in which the barrel, or cylinder. pneumatics, &c. 

instead of being straight, as in ordinary _ 

pumps, IS bent so as to form a quarter improved air-gun—observations on 
of a circle. air as a medium of sound—si'boc- 


The advantages which ^his contri- turb of the human ear—nature 

vance possesses over puusps of the of sound—comparative velocities 

usual construction, are stated by the of i.igut anu boond—echo, ok re- 

inventor to depend on the curvilinear flbcted sound—invisible girl— 


form of the barrel, which allows, and 
indeed obliges, the rod, the handle, 
and the leyer, on which it works, to 
be all in one piece: hence results, not 
only a much greater simplicity in ^the 
workmanship, and consequent cheap¬ 
ness, but a greater steadiness and pre¬ 
cision of action, whereby more water 
is discharged, and the leathering of the 
valve will last a much longer time, with¬ 
out w'anting repair. The cost of a pump of 
this construction, two and a half inches 
in the bore, will not exceed 3/.; and 
the weight of the barrel, which is of 
brass, is not more than three pounds. 

Several gentlemen, after using Mr. 
Aust’s circular barrel pump for years, 
have confirmed the inventor’s description 
of its advantages, and have stated that it 
works easier, and with much greater 

S ower, than the common pump; pro- 
ucingabetter vacuum, and discharging 
more water, in proportion to its size. 
Figure 1 is a view of the pump, a 
section of which is seen in Figure 2. 

a <7, is the barrel, forming a curve 
of a quarter of a circle; fixed at its 
upper end to the head and at its lower 
to the pipe b. 

b b, the pipe that conducts the wa¬ 
ter into the barrel; it is made curvi¬ 
linear, in order that as little obstacle 
as possible may be opposed to the 
aBcending water. 


hygrometer—UYDKOETATICB SPE¬ 
CIFIC GRAVITY OP BODIES-THEIR 

COMPARATIVE w1riGl|T8. IN AIR AND 
IN WATER—CARTESIAN DEVILS) &C. 

WEDNESDAY, JANUARY llTH. 

Mr. Gowrinq liaving, Iq his last Ire. 
ture, among other illustralions of the 
oompressiJbUittf of the atmosphere, intro¬ 
duced the air-gun, commenced the pre¬ 
sent evening’s discourse hy exhibiting 
another air-gun, coiistrqcted upon an 
improved principle, and so contrived, 
that the air -could he condensed into it 
without the necessity of separating the 
barrel from tbe stQck. The compressed 
air was contained in the space between 
two coiicehtric cylinders, and it could 
be cliarged with much less trouble than 
the common aVr-gun. It is upon this 
principle, that air-guns are.made in the 
form of a common walking-sfiok. 

Mr. Gowring then proceeded, to that 
branch of the science uf Pneumotics, 
which treats of air ds the mediutn of 
sound, and which is known by the name 
of Acoustics. As he did not intend to 
chter very deeply into <he subject, it 
was not his wish to apply tliat term to 
bis remarks on the nature of sound, 
which be should only speak of as it was 
connected wi^ aiV, without ahicli there 
could be no souna. Sound owes its ex¬ 
istence to the compressibility and elas¬ 
ticity of the air, by which it is enabled 
to receive the impulses communicated 
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by bodies in motii>n, nnd to transmit to sound mores at the rate of 1142 feet in 
the car the vibtiitiniis it has rcceired. a second. By a knowledg'e of this fact. 
The Lecturer here exhibited a dia- we may calculate the distance of a res- 
^rani, representing the internal slructure sel in distress, or of a thunder-storm ; 
of the Anwan ear, on a s cale of about for, as tlie pulse of a healthy person beats 
four times the natural "sTI^ The about 75 times in a minute, sound will 
consists of various arches, so constructfd puss through 915 feet during every pul- 
as to convey the sounds through the :iu- vition. If, therefore, we can count 6 
ditnry passage to the tympanum,*or ]Vlsationti between the dash and the re- 

whicit membrane is adocted by all the |)irt of a cannon, or between the light, 
vibrations coinipiinicated to it. Behind And the thundcr'which follows it, 

the tympanum, and connected with it, is^ve^fmyVonclude, that the vessel or the 
a hone called the malleuit, oi hammer^' thiiha^l^loud is about a iniljg distant, 
which coniinunicates v\ith another hone. That air is a medium'^l^'sound, was 


called the incus, or anril. With this 
bone is connected another, hcaiing an 
exact icscnibj^ance to a stinup, and 
thence called the slopes. This stirrup 
acts on a fluid coiitaiiicd in a spiral 
bone, rcKeinbliiig a shell, and therefore 
called the coddea, whence the vibrations 
received from the tympanum, are con- 
eyed to the brain. These are the me- 
ehaniciil means, so far as we are enabled 
to Judge of them, by which sound is 
cuiiiniunieated.to the brain. 

Sound is more powerful, in proportion 
ns the air is nior^dense; and the vibra¬ 
tory motion, coinniiiiiicated by a sound¬ 
ing body, acts in concentric surfaces of 
spheres, wliicli may be compared to the 
successive coats of an onion ; and tliesc 
vibrations diminish in intensity, ns their 
distance from the sounding body in¬ 
creases. Ii is, however, n singular fact, 
that the velocity of sound, or its propa¬ 
gation in time, is always the same; 
for a weak sgjtnd moves with exactly 
the same velocity as a strong one : Mr. 
fiowring illiistrnled the dtiuinution of 
intensity in the vibrations communicated 
to the air, by exhibiting a cone, nnd 
supposing a sound to be generated iiv its 
point, or apex, which represents a single 
particle of air; in which case it may be 
imagined that, ns the il^iind proceeds 
towards the base of the cone, its inten¬ 
sity becomes weakened, because the 
same qiiiintity of force is distributed 
over a larger surface. 

Light proceeds fvith the amazing ve¬ 
locity of 12 millions of miles in a minute, 
while sound travels at the rate of about 
13 miles in the same time. From the 
almost inconceivable rapidity of light, 
compared with that of sound, the motion 
of the former may, for practical purposes, 
he considered instdtitanrou|; and it was 
by observations on I he nitervala, between 
the flush and the report of guns fired at 
night, and at a considerable distance, 
and by other circumstances, that philo¬ 
sophers were enabled to ascertain that 


proved by an expcriiiient which wc have 
before described (vide Vol. I. p, 183); 
viz., by placing a bell under a receiver, 
and cxhuiistiiig tlie air from it, when its 
sound was entirely lost, though the clap¬ 
per still continued to strike it. 

Lcho is caused by sounds meeting 
with obstru^iou** which throw them ofl‘ 
at angles, Exactly equal to the angles at 
which they stiike the obstructing' sur- 
face ; so that the angle of reflection is 
always e^ual to the angle of incidence. 
Mr. Gowring illustrated this remark by a 
diagram, whicli had been exlnbjtcd for the 
explanation of an arialogons fact in thesci- 
enceof Optics (videVol. I. p. 198),and he 
fiullier exemplified the innnner in wliich 
sound is reflected, by the motion oftwobiU 
liard balls on alarge square frame, which 
he observed would also elucidate the 
piiiiciplcs of the game of billiards. A 
groove was fixed near one side of the 
tiaine, and, at some distance from it, a 
heavy mass of polished iron was placed at 
right angles to the groove. The Lecturer 
then drove one of tlic balls along the 
groove, which, striking perpendicularly 
against the iion, rebounded in the same 
line, nnd returned into the groove. A 
' second ball was then placed on a line at 
right angles with the groove, and the iron 
being adjusted to an angle of 45°, the 
first hall was again driven against it; 
and, as it now struck the iron at an 
angle of 45°, and flew off at the same 
,angle, it struck thq. second hall, which 
was at right angles to the direction of 
the first, Or at 90°. Mr. Gowring re¬ 
peated the experiment at two or three 
.diflerent angles, and thus afforded a 
very clear, as well as amusing proof,^ 
that the angles of incidence and reflect 
tion are equal to each other. 

The Lecturer here directed the atten¬ 
tion of the Members to two pieces of blue 
paper, which had been placed ugainst 
the walls of tlie Theatre, on opposite 
sides of the gallery, and observed, that 
if any of them were disposed to try the 
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experiment, after the lecture was oret, There arc many substances which can,' 
they Would find, thut a whisper at one tract when wetted; a common clothes- 
of these points would be distinctly heard line, for instance, if stretched tightly 
at the opposite pointy though not at any when dry, will either he broken, or will 
intevinedinte part, for it was only at a draw the posts out of the perpendicular 
certntii distance that sound could he dis. when it b^uici wet; and if, on the 
(inctly reflected. coijCrnry, i/js tightened in a wet state. 

As sound moves at the rate of 1142 it W-ill hang loose when it becomes dry. 
feet in a second, and as not^morc than {H The Lecturer here described the con- 
syllables can be pronounced upon a‘| strnction of the hyeromeier which is 
average in the 8;yTie space, of time, if usually attached to barometers, and of 
follows, that in order that an eelm nu^\ several other instruments nhting upon the 
be distinct, the distance of the ^^ame principle. One of these hygrome- 

from which HJs reflected, should^ rn> ters was presented to the Institution, by 
ther more than^ifi^ feet. There are seve- Mr. ClorK,and in its appedrance reseiii- 
ral curious eclioes in difiereiit parts of bled a common ihernioineter: but the 


London ; for instance, on one puit of 
London Bridge, two persons placed in 
the arched recesses which face each 
other, can hold a conversation in a low 
voice, with facility ; and in Finsbury 
Square, the sound is distinctly repeated 
three times. There are al8|^.fclioeB in 
which one person hears both the direct 
and the reflected sound, while another 
only bears the former. 

As a further illustration of th” nature 
of reflected sound, Mr. Goniing nexfc> 
adverted to the ivrmhle girt; a con¬ 
trivance which, he observed, it was iin- 
necessary for him to describe, as a very 
correct description of it had been given 
in the “ Mechanics’ Rbgi.steu,” a 

S oblication which, he had no doubt, the 
leinbers were all in the habit of pe¬ 
rusing (vide page 191 of the present 
volume). He had, however, an appa¬ 
ratus of a similar description, which he 
now exhibited, and which, in its external 
appearance, resembled a pedestal or stand 
for a lamp. Within this was concealed 
a tube, with an orifice in its side, in 
which was placed a piece of tin at an 
angle of 45°, which, upon the principles 
before stated, refiected the sound in a 
direction perpendicular to that of the 
lube. Opposite to a corresponding open, 
iiig in tlie pedestal, the Lecturer held a 
globular glass vessel, with a large trum¬ 
pet-shaped mouth, and observed, that by 
this arrangement, any 'sound conveyed 
through the tube (which might easily be 
made to coinnuiuicate with au adjoining 
room), would appear to the hearers as 
<liough it proceeded from the glass ves- 
ssl. 

- Mr. Gowriiig then adverted to the iy- 
grometer, as an instrument connected 
with the air, the name of which is de¬ 
rived from two Greek words, signifying 
a mtamrer qf moisture. The hygrometer, 
however, is not a measurer, but only an 
j^dieator of moisture in the atmosphere. 


bulb containing the mercury consisted of 
a rat's bladder, which was so extremely 
sensible to moisture, that by merely 
breathing on it, the mercury instantly 
sank to a considerable depth in the tube. 
None of these instruments, however, fur¬ 
nish an exact mode of ascertaining the 
quantity of moisture iu the atmosphere. 

That air is a supportei of combustion 
and a supporter of life, has, no doubt, 
been fully illustrated, during the lectures 
delivered to the Meivbers, on chemistry. 
But as it is usual to exiibit an experi¬ 
ment on this subject, in speaking of 
pneumatics, the Lecturer placed three 
tapers under a receiver, at different 
heights, which were successively extin. 
guished as the oxygen of the air was 
consumed. 

Having thus completed all he had in¬ 
tended to state oil the subject of Pneu¬ 
matics, Mr. Gowring proceeded to the 
science of HyDBOSTATirsf a term de¬ 
rived from two Greek words, .signify, 
iiig water an'il weight. From this de. 
rivation, it would appear tn apply only 
to water and w'eights of bodies ; but, in a 
.more enlarged sense, it hat for its ob¬ 
jects the weight, pressure and motion 
of fluids in general. It was his inten¬ 
tion, however, this evening, to confine 
Viis attention to water, as a standard of 
weight, or comparison by which the spe- 
eijk gravities of bodies are ascertained. 

•' Mr. Gowring first exglaiiied the mean¬ 
ing of specific gravity, by means of a 
hydrostatic balance, which he observed 
bad been used by M. Gnrnerin, the ce. 
lebrated aeronaut. With this balance 
be weighed balls of ivory, tin, brass and 
lead ; the whole of which were of equal 
weight, though they djifered materially 
in bulk.; but(asf;:be smallest ball was 
just as heavy as the largest, it must 
evidently contain the same quantity of 
matter, though packed, as it were, into 
a less space. It was also evident, from 
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iTic experimenl, that the hall of lend wa« Mr. Gowring next exhibited the np- 
denser, bulk for bulk, than the bratia plication of this principle to the asBay~ 
ball ; the brass than the On, and the tin ing of metals, which clearly elucidated 
'than the ivori/. This variation in the the manner in whscli Archiiiiedes de- 
density of diflercnt substances of tlie tected the adulteration of the crown of 
some hulk, is called t1lifcs^»cc//?c gro- the king of Syracuse, by weighing it, 
vity, which is estimated by me pro|:«r. first in air, and then in uaier. The 
tioii which their weight bears to that* of Lecturer produced a bad sovereign, which 
an equal bulk of water. j ^weighed only 73| grains, instead of 

Mr. Gowring then observed, that the ;?jout 124, the weight of a good one. 
niodeof ascertaining ihespccificgravities then weighed the Jiad sovereign in 
of bodies, by weighing them in water, was y?^er,vmd found that it had lost 7 grs. 
discovered i>y the celebrated Archim.f of ^'i^jvfeight. He then divided 73f (its 
edes, whose experiments established the weigljt^n air) by 7 (its of weight 
important principle in Hydrostatics, in water), which gave 10 and a fraction as 


“ that e\ ery body immersed in a fuid, 
loses a tceigkt equal to the weight of its 
men bulk of* the fuid in which it is 
plunged. The Lecturer related the well 
known anecdote of the application of 
the king of Syracuse to the Philosdpher, 
to discover whether his gobKinith had 
adulterated the metal which had been 
given to him to make a crown of gold. 
As the crown was very valuable, the 
King wished^this fact to be ascertuined 
without its sustaining any damage ; nnd 
Archimedes observiwg, while he was 
hatliing, that hff body displaced a cer¬ 
tain portion of the water, suddenly con¬ 
ceived tlie idea of applying this fact to 
the solution of the problem in question, 
and wa.s so elated at the'disenvery, that 
he sprang from the bath, and ran through 
the Streets, naked us he was, exclaim¬ 
ing ♦' I have found it! I have found it !” 

The experiment of Archimedes, by 
which the above principle was esta¬ 
blished, wM^iiow performed by Mr. 
GoWriijg, who produced tvro metal cy¬ 
linders, one -of which so exactly fitted 
into the other that it was with difiScalty 
introduced and withdrawn. The cylin¬ 
ders were tlien weighed together, and • 
correctly counterpoised, hy weights 
placed in the opposite rjAle of the hy- 
drostatic hahiiice, which, iiotwithstand-^ 
ing the weight of the beam, turnedtwitli 
l-8th of a grain. The inner cylinder, 
which was closed at both ends, was then 
withdrawn, and being suspended below* 
the other, was immersed in a vessel of 
water, when its loss of weight, by im¬ 
mersion, caused the opposite scale im. 
mediately to preponderate. The upper 
cylinder was then cautiously filled with 
water, which exactly restored the equi¬ 
librium } and, at it had been previously 
shewn, that the capa^ty%f this cylin¬ 
der was precisely equal to the cylinder 
which was immersed, it was deiiionstra. 
bly proved that the latter had lost a 
Weight, exactly equal to the weight of 
• Is own bulk of water. 


Its specific gravity, or the proportion in 
which its weight exceeded that of an 
equal hulk of water. A good sovereign, 
weighing in air 123 grains, was then 
sahjected to the same operation, and 
also Inst 7 grains hy immersion. But 
123 -T 7, ^vc 17 4-7th ns the specific 
gravity of^ie good sovereign ; and, as 
it is known that the specific gravity of 
standard gold is nearly 17 6-lOths, it is 
evident that, by this experiment, accu¬ 
rately pcaroniicd, the proportion iii which 
is alloyed with other metals may be 
correctly ascertained j and it was in this 
way that Archiiiiides not only disco- 
vejpd tliat the golden crown was alloyed, 
hut the exact quantity of the inferior 
metal that had been mixed with it. 

The. Lecturer also performed some 
other experiments, by weighing, in a 
similar manner, some foreign silver 
coins, for the purpose of shewing that 
it is easy to discover, in this way, their 
exact i^lue, in comparison with tho 
Euglish silver currency. 

Mr. Gowring then adverted to a simple 
mode of determining the specific gravity 
of mercury, and shewed that 28 inches of 
roater coutained in one tube, neaily 
Goiinlerbalaiieed two inches of mercury, 
a tube of the same diameter; proving 
that the specific gravity of menury 'w, to 
that of water, ns 14 tu 1 neaily, The same 
fact was exemplified by a long glass 
tube, bent like a syphon, nnd open at both 
ends; containing a quantity of mercury in 
the lower part or bend of the tube; the 
mercury standing at an equal height in 
both legs of the syphon. Water was 
then poured into the longer leg to the 
height of 14 inches, when the mercury 
rose one inch in the shorter leg ; and the 
addition of every 14 inches of water, 
elevated the mercury an additional inch, 
till 8 couttteihalauccd 84 inches. 

The Lecturer’s final experiment was 
an exhibition of a cylindrical glass ves¬ 
sel, nearly filled with water, and con¬ 
taining three little figures of men, rvLich 
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enclosed a portion of air lufircient to in the neighbourhood of Clifton, where 
render them specilicalljr lighter than the whole roads arc formed of strontta, in coni- 
water, and consequently, to keep them bination with .vu/p/n/ric acid. Carbonate o/ 
at its surface. Upon depressing with strontia is much more rare, and it is not, 
the hand the air-tight cover of the ves- from the carbonate that its salts are pre- 
sel, the air above the surface of the water, pared for cheniical purposes, but always 
and also that contained in the little from the ^upHdte^ which is found in a 
figures, ^was compressed into a smaller vt§ iety of states, being soiVietimes gi«- 
compass, and the figures, by admitting a nulated, and sometimes crystalline. In 
portion of water into them, becomiiu' the lattef slate, it is readily known by 
specifically heavier than the wnter^m the mannei in which its crystals radiate 
which they were<:mniersed, sank to JA? from a centre, and it is (,roni these crys. 
bottom of the vessel. By varj^injg^heV tals that its salts are obtained, 
pressure of the hand on the cove^rof the ^ Mr. Cooper here exhibited a specimen 
vessel, the 1ft[jrret can be made to rise of crystallized sulphate 6Ji sliontittf and 
or fall, or remain stationary, in any part observed, that if a portion of it was miIi- 
of the fluid, nt the pleasure of the ope. ject to heat, in contact vi ilii carbonaceous 
rator. The little figures employed in matter, the .sMf/iAafe woulij he converted 
this experiment have been culled the into a sa/phuret. There was not sulii- 
'• Cartesian Devils,'' because it was cient time in the last lecture to exliibii 
first suggested by Des Cartes, and the the efiects of this opemtion on the sni. 
figures were originally formed like (/em'/s,* phate of lime or barytes, bat they might 
not, however, ns they are rel'irescnted by be inferied from the present cxperiinent, 
Milton, who is the only unu'V.rr who has whirh was exactly analogous. In jter- 
given the Devil his due,” and has forming this expeiiment, it is iiecessaiy, 
neither painted him black, nor appended in order to insuie the pei feet deeonipo- 
a fail to his person. sition of tiie sulphate (and the same le- 

Mr. Ciowring observed, in c&oclnsion, mark applies to any other eaithy su(- 
tliat he should resume the snbjoct of.vpe- phate), to use ra’thsr^more chareodl 
cijic giavhy in his next lecture, when than is sufficient to combine with the 
be should also treat of the pressure of oxygen of the sulphuric acid. A quan- 
fluids in general. «- tity of charcoal powder is fiist put into 

-- - - the crucible to prevent the eaiihy 

MK. coot’BR's matter from coming in contact with the 

riPTEENTii j:.BCT(;aE on cubmistuv. sides of the vessel ; for though the sul¬ 

phate Is not easily fused of itself, yet, 
aTnoNTiA—CARBONATE ANO SULPHATE if it is in contact with the earthy 
OF STRONTiA—PREPARATiON OF 'iHE matter of which the vessel 18 Composed, 
SALTS OP STRONTIA PROM ITS SUL- they are both liable to, p’sion. The 
PUCRCT—TEST POR »ETEGTP.Ya THE Sulphate Riust then be reduced to pow- 
PRBSENCE OP STRONTIA—ITS CsB IN der in u m^i'tar, and mixed with a 
PRODUCING TIIE RED FIRE FOR THBA- quantity of soto-dust, with as small a 
TRiCAL PURPOSES—MAGNESIA — ITS portion of Water as may be necessary 
rREPARATioK FROM MAGNESIAN LIME- to form tlic mixturc into a ball, which 
STONE AND SBA-.WA PER—SULPHATE OP *is then placed in the crucible, and coni- 
AiAGNBsiA, OR Ei'soM BALT—MURIATE plctely cover^ witli charcoxl powder, 
AND NITRATE OP MAGNESIA—coMBUB to keep it from the sides of the vessel. 

TiON OP TUB ALKALINE EARTHS, BV «The crucibic IS then put into the fur- 
THE oXY-uvuROCEN BLOW-PIPE, &c. nace^ and subjected to a high heat, 

— . . — which decomposes the qfatron- 

FRiDAT, JANUARY 13th. « ,* the oxygen of the sulphuric acid 

combining with tke ckdreoal, and forin- 
Slrontia, the alkaline earth of which ing carbonic acid, while the sulphur re- 
wc arc about to speak, observed Mr. mains in combination with the sfronfia, 
Cooper, was first discovered by Dr. and forms the siUphuret. 

Hope, of Edinburgh, about the year 1701, Mr. Cooper performed this operation 
in a mineral brought from Strontian, in exactly in the manner described, and at 
Argyllshire, Scotland, from which place a subsequent period of the lecture, be 
its name is derived. This substance has withdrew th|^ cmciMe from the fur- 
bitherto been only discovered in two nace, when the complete decomposition 
states of combination, viz., with su/pAaric of the sulphate was indicated by the 
and carbonic acid. It is found in great fact, that no flame proceeded from the 
.abundance in several places, partictilarly vessel. After sufl'ering the crucible to 
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cool, its CDQlents Were examined, wlien formed solutions of s/rontia in water, 
the whole of the saw^dust was found in two separate glasses, into one of 
converted into charcoal, and the Lee. which he poured nitric, and into the 
• turer proceeded to shew, that the ml- other muriatic aeit^. In a short time, 
phuret qf atruntia, which resulted from the solutions became perfectly transpa- 
the operation, mighfr^lSfii^sily acted rent, and the Lecturer observed thht, 
upon by any of tto eeidaT^ Some tnu- by evaporation, they would respectively 
riotte acid was poured upon a portion form the nitrate and muriate of stron- 
of the sulpkuret, when a considerable itia. 

action immediately ensued, and a These salts are only important as 
quantity of sulphuretted hpdrogen gas ^rming links in the chain of chemical 
was evolved! while the strontia eii^’ ^mppunds, and as being useful in ei.a^ 
tered into combination with the murif She chemist to detect the presence 

atic acid, formed the muriate of of ont«r substances. Mr. .Cooper then 
strontia, though the same acid would exemplified the mode 9f*detecting the 
have had no effect on the sulphate pre- presence of strontia, by subjecting 


vious to Its exposure to a red heat. 
Tiius it appears, that the sulpkuret of 
strontia, like the sulpburels of lime and 
barytes, can be easily decomposed by 
any acid, and that nitric, muriatic, or 
sulphuric acid, will displace the sulphur 
of the sulpkuret, and, combining with 
the strontia, form, respectively, its ni¬ 
trate, muriate, or sulphate. 

Muriate of strontia ‘may also be ob¬ 
tained, by tftibjecting strontia to the ac¬ 
tion of either chlogine or muriatic acid 
^as. Some st ^mtia was here introduced 
into a retort, which was then exhausted, 
and the place of the atmospheric air 
was supplied by muriatic acid gas over 
the mercurial trough. An immediate 
chemical action took, when the two 
substances came in contact, and the 
vessel was filled with a white cloud. 
The action was accelerated by the ap¬ 
plication of a spirit-lamp, and the Lec¬ 
turer statMla that when this experiment 
is performed with strontia which is 
newly prepared, and has^had no oppor- 
tunity of absorbiug water or cur Aonicactd, 
the itronhafrequently become.s red hot. 
The result of the operation was, a double 
decomposition of the substances em¬ 
ployed ; the cMorine the muriatic 
acid combining with the metallic base of 
the earth, and fotmiag chlortde qf strdh- 
tium, while its hydrogen united with the 
oxygen of the strontia, and formed wa 
ter, which was seen trickling down the 
interior of the retort. The same result 
f chloride of strontiumJ would have oc¬ 
curred by the action of chlorine and 
strontium upon each other; and this chlo¬ 
ride, by absorbing moisture, becomes 
converted into muriate of strontia. 

Strontia, like barytes and lime, is, in 
some degree, solubife ii water, and the 
solution is found to possess a decidedly 
alkalinecli^mctet. Strontia is also soluble 
in any of the mineral acids, except the 
sulphuric or carbonic. Mr. Cboper here 


some muriate of strontia to the action 
of alcohol and setting fire to the solu¬ 
tion, after raising it to a high tempe¬ 
rature by applying a spirit lamp to the 
vessel. The flame was tinged with a 
vivid an^beautiful red colour; and, 
ahpll sol^ions of the salts of strontia 
possess tfm property of communicating 
this colour to flame, its appearance 
furnishes a test for ascertaining the 
presence of strontia in very minute 
,quantities. 

The salt, called nitrate of strontia, is 
the substance employed in theatrical 
scenery, for producing the vivid crim- 
An fire so frequently exhibited. Mr. 
Cooper here ignited a portion of the 
mixed substances used for this purpose, 
which produced an intense red flame, 
the effect of which, as exhibited in the 
theatres, was rendered more striking, 
by concealing the flame itself from the 
eyes of the audience, and exhibiting 
only ?lie terrific glare of crimson light 
which emanated from it. It might, 
perhaps, be imagined that niliate of 
strontia contained oxygen enough to 
produce the intense combustion just 
witnessed, but this is not the case, as 
it is also necessary to have recourse to 
other substances, which give out oxy¬ 
gen in the greatest quantity, and with 
the greatest facility. The composition, 
therefore, consists of nitrate of strontia, 
axymuTiate of potash^ sulphur and char, 
coal, which are mixed in different pro¬ 
portions by different manufacturers; 
but it appears, that those mixtures 
which possess the greatest proportion 
of the chlorate, or oxymuriate of potash, 
produce the most intense light. 

Having concluded his observations 
on the nature and properties of stron¬ 
tia, Mr. Cooper proceeded to the last 
of the alkaline earths, magnesia, Tiiis 
earth is found in great abundance in 
many parts of England, forming one of 
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the constituents of mag/tfsian lime- which occupy several acres of land, and 
atones ; and it is also found in sea-water, are puddled with clay to make them 
in which it forms the base of muriate of water-ti^ht. The water being evapo- 
magnesia, one of the salts contained in rated by the beat of the sun, the salf 
that liquid. It is ‘also discovered in which is formed on its surface is preci- 
the mineral waters in the vicinity of pitated; inpc«r’;,'5iter is then poured in, 
London, as at Strealham, &c.; and the and the operation repeated ; after 
mineral spring at Epsom owes its pro- which, the salt is scraped up, and car- 
perties to the quantity of magnesia it. ried in baskets to the refining houses, 
contains. By evaporating the wat^ Now the muriate of magnesia, as it 
of this spring, sulphate of magnesia^ exists in sea-water, is a very deliques- 
found, and to thid circumstance may cent salt; being extrcmdly greedy of 
attribiUed the origin of the nam^of'^oisture, and scarcely, if at all, capable 
Epsom salts, by which this subslsmre is of crystallization. It fqllows, tliere- 
commonly khrwn. Mineral springs fore, that the muriafe o/ntagncsia may 
are, however, very inadequate sources be readily separated from common salt, 
for producing magnesia for pharmaceu- which possesses the property of being 
tical or chemical purposes, and there- easily crystallized. It is•’well known 
fore it is necessary to have recourse that common salt frequently becomes 
either to magnesian lime-stone or sea* damp in moist weather, which is owing 
water, to obtain it in considerable quan- to the muriate of magnesia that is mixed 
titles. with it. Basket-salt, on the continry, 

Mr. Cooper then exhlbitdH a 6ll|pi- does not deliquesce, because it is pre¬ 
men of TOngne.Han fi»ic-s<oBe«which he viously freed from the muriate of ma/r- 
observed might be considered as a nesia. This operation is performed in 
mixture of carbonate tf magnesia and the conical baskets in which this salt is 
carbonate of lime. The mode of obtain- brought to market, the mutiate of mag- 
ing the magnesia from this stone, niaj. nesia being ullowfd to drain away, 
be inferred from the fact, that sulphite while the muriate of smla remains in 
o/" is very soluble, while jmI- the basket. Another source of deli- 

phateof lime is n very insoluble salt, quescence is, the presence of a portion 
If then we operate upon this substaift-e of muriate of lime, which is the case 
with moderately strong sulphuric acid, with lock-salt. 

the sulphates of magnesia and lime will All the salts of magnesia may be pre- 
be formed by the union of the acid with cipitatrd from their solutions by means 
the two earths; and the former may be of the alkaline carbonates; and it will, 
obtained by filtration, while the latter therefore, be found, that, upon adding 
remains, in a great degree, insoluble, an alkaline carbonate to sea-water, a 
Mr. Cooper exemplified this process by precipitate will be foTmei?”, -'in conse- 
adding ««foA«ric acifZ to the magnesian quence of its containing wiagBww, and 
bmc-stone, the action being accompanied finally, by bbiling, the whole of the 
with the evolution of carbonic acid magnesia may be obtained from it. 
both from the lime and magnesia, and Mr. Cooper here introduced ^n alkaline 
observed that this is one of the methods carbonate into a flask containing sea- 
adopted for procuring Epsom salts, the water, which assumed a cloudy appear- 
manufacturers of which do not use the ance, owing kj the precipitation of 
acid i|j a concentrated state, but em- magnesia. The operation was facili- 
ploy it previous to its concentration; tilted by boiling the naixture by a 
the dilute sulphuric acid being suffi- spirit-lamp, after which it was poured 
ciently strong for the purpose. In into a filter, in which the magnesia 
those neighbourhoods where magnesian irmained, while the solpble substances 
limestone abound^, this mode is found passed through. . * 

very useful. Magnesian limestone is not fit for 

Another 'method of procuring mag- manuring soils, in consequence of the 
»eMo is from sea-water, which contains weak affinity of magnesia for ca^oruc 
^ variety of substaocesy among which Gcfd* possesses a sttoog affinity 

roBOTion w/t exists in the greatest qnan- for this acid, and is, therefore, soon 
tity ; but it also contains a portion of converted into a cnr6o»gtc, While may- 
muriate qf magnesia. Tl»e ordinary #bde nesia remains as loitg time in a caustic 
of making common salt from sea-water, state, and in that state is injurious to 
which is adopted on the coast of Essex, vegetation. As soon, however, as it 
aBdotlierplaceSjisby putting thesec-Kja- becomes perfectly saturated with car- 
ifri* into large te&ci'voiu, called bonic acid, it is as well adapted for ipa- 
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nure a« limt is, for it has been found 
that when magnesian lime^stone has 
been employed for this purpose, though 
it has, for years, remained prejudicial 
to vegetation, it has afterwards been 
even more .conducivoyjta fertility than 
lime. It must not, trl%%tb-e, be ima¬ 
gined, that the injurious effect of ^ag- 
7iesian limestone upon soils, arises from 
any other cause than the greater length 
of time it requires to become saturated 
with enrbonig acid. 

Themodefcf separating magnesia from*' 
those substances it) which it exists, in 
conjunctioruwith carbonic or sulphuric 
arid, is a difficult problem in chemistry. 
They may first be converted into sul- 
phurels, whipb are then soluble in acids, 
but it requires much experience before 
the separation of the magnesia can be 
satisfactorily accomplished. The sul¬ 
phates of lime and barytes are difficult 
of solution, while the sulphate of mag¬ 
nesia is very soluble. The latter may, 
therefore, be separated from either of tbe 
former, by converting the substances in 
wliichthey *re combined ixiiosulphates. 
Sometimes they are formed into nitra/e«,* 
the nitrutesyf Jim^ barytes, and sirontia, 
possessing diherent degrees of solubi. 
iity, and all of them being less soluble 
than the nitrate of magnesia, Mr. Coo¬ 
per was not, however, aware of any 
mode of effecting tbe perfect separation 
of magnesia from these substances. 

Dr. Wollaston’s method of detecting 
the presence of the most minute quan¬ 
tity of magnesia was, by converting the 
Bubstancat^j^ which it existed into a 
triple salt, in combination with phos- 
phoric acid. If we taka a fluid sup¬ 
posed to contain magnesia (the mineral 
water of Streatbam, for instance), we 
shall find, upon adding carbonate of 
ammonia, that no precipitation tak^s 
place; but, if we tbea add phosphoric 
acid, an immediate pi*fcipitate will be 
formed. Tbisjs occasioned by the for¬ 
mation of a triple salt, having a*double 
base, and being a, phosphate of magnesia 
and ammonia. ^ 

Mr. Cooper‘exemplified this effect, 
and proceeded to observe, that the 
mode in which this delicate test can be 
applied deserves particular notice, on 
account of the ingenuity of tbe inven- 
tiou. The Lecturer then spread a small 
quantity of the mineral-water, used in 
tbe last experitbentroiyi plate of glass, 
to which he added 1 few drops of car¬ 
bonate qf ammonia, which caused no 
precipitation. He then passed a glass 
rod across the plate, in different direc¬ 
tions, and upon siddiag a little phos¬ 


phoric acid, a precipitation instantly 
look place, and the lines traced by the 
rod became receptacles for the triple 
salt} for BO extremely delicate was the 
test of the presetfee of magnesia, that 
wherever the rod had come in contact 
with the glass ^late, the salt was dis¬ 
tinctly visible. 

Before terminating his remarks on 
the alkane earths, Mr. Cooper exhibited 
’the effects produced by their combus- 
^on,.by means ofsthe oxy-hydrogen 
Tills powerful apparatus, 
liavin^ been supplied with oxygen and 
hydrogen, mixed in the proportions in 
which they combine to form water, the 
jet was ignited, and a small portion of 
lime was first exposed to the intense 
heat generated by tbe mixed gases. 
The gas-lights in the Theatre were 
lowered, to give due effect to the al- 
naost insupportable brilliancy of tbe 
light emifted by tbe combustion of the 
lime, a ttinnute portion of which ap¬ 
peared in a state of fusion; proving 
that, though lime of itself may be in¬ 
fusible, it can be fused, when in con¬ 
tact w4lh other earthy substances. The 
‘Lecturer expressed his opinion, that 
those writers who speaji of having fused 
lime, must have operated upon it in an 
wipure state, and contaminated with 
argillaceous or other substances. 

Magnesia was next subjected to the 
flame of the mixed gases, and emitted 
a light almost as intense as that pro¬ 
duced by the lime. The magnesia was 
more easily fused than tbe/ime,* and 
Mr. Cooper observed, that a mixture of 
tlie two earths may be reduced to a 
state of fusion, at a comparatively low 
temperature. The heat produced by 
the oxy-hydrogen blow-pipe is the great, 
est that can be generated by ordinary 
chemical agency, and in the present 
experiment, small portions of the mag¬ 
nesia became fused; especially those in 
contact with the pumice-stone support, 
in which the flame had made a hole 
reaching nearly through it. 

Barytes was next operated upon; and 
the Lecturer stated that much had been 
written on the subject of this experi¬ 
ment by Dr. Clark, who argued that, 
by acting on barytes with the flame of 
the mixed gases, and using rather more 
than the usual proportion of hydrogen, 
he had succeeded in decomposing the 
earthy and converting it into a metal, 
which he called plutonium. This had 
been denied by others, and Mr. Cooper, 
who had himself seen some specimens 
of the metal, was of opinion, that tbe 
Doctor opeiatcd with materials which 
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were contaminated with iron, or other 
imparities. He was confirmed in this 
opinion bj the circumstance, that Dr. 
Clark could only produce his metal 
with one particular sort of barytes-j 
and that, when he operated upon ba. 
rytes prepared by the Lecturer, his 
experiment failed. 

Strontia, under the same circum¬ 
stances, is acted upon in a similar man. 
Dw; and it should be remarked‘.that a‘ 
mixture of all these earths may \4f 
fused with great facility. J J 

The oxy■‘hydrogen blow-pipe 
moment exploded, but without pro¬ 
ducing any effect beyond the expulsion 
of the cork; and the Lecturer observed 
that he was not sorry this circumstance 
had occurred, as i afibrded a convinc¬ 
ing- proof of the utility of the safety 
chamber, whioh effectually prevented 
the flame from being communicated to 
the gases contained in the bidder. 

Mr. Cooper concluded, ^ stating 
that, as he had now finished his ob¬ 
servations on the alkaline earths, he 
should, in his next lecture, direct his 
attention to some of those earths^whieh^ 
were not possessed of alkaline proper-** 
ties, such as'aluetina, &c. 

I.ECTURE8 FOR NBXT WEEK. ’• 

^ Wednesday, January 25th, Mr. Gow- 
ring’s Lecture on Magnetism. 

Friday, January 27th, Mr. Tatum’s 
Lecture on Aerostation. 

sfitalfiblds ubchanics* institution. 
The Third Quarterly General Meet¬ 
ing of the Members of this Institfiltiun, 
was held on Thursday, the 23d ult., at 
Gibraltar Chapel, Bethnal Green Road, 
when the chajr was taken by Thomas 
Gibson, Esq,, the President, and the 
Report of the Committee, which was of 
a very favourable nature, was read 
by the Secretary, Mr. Downes. 

It appeared by this Report, that the 
number of Members had increased dur¬ 


ing the Quarter, and now amounted 
to upwards of 300, A number of books 
had been presented to the Library, 
which consisted of 410 volumes, and 
the arrangements of the Committee had 
been comp!eJg(£*5f^r opening the Circu¬ 
lating Librwy on the 4th of the present 
month. The following donations in 
money hat^ also been received :— 
Messrs. Tnimar, Hanbury, and Co.£10 

(Second annual donation.) 

C. F. Partington, Esq. 1 . . £d 
,Mr. Stange, . . . 1 . . £5 
In addition to which, Dunn, the 
Proprietor of the Royalty Tlieatre, had 
given a benefit, in aid of the funds of 
the Institution, the net proceeds of 
which, amounted to £21 16s. 6d. A 
number of valuable minerals Iiud also 
been presented by Messrs. Hudson, 
Phillips, Graves, and other Members, 
and steps were taking to arrange these 
specimens for the inspection of the 
Members in general. 

We were sorry to observe, from some 
passages in the Repnit, that the schools 
have not been so numerously attended 
Us might have been expected; but we 
trust that the Membersa'will not, in 
future, be backward in availing them¬ 
selves of the important advantages of¬ 
fered to their acceptance in this valuable 
department of the Institution. 

The cosdial thanks of the Meeting 
were voted to Mr. Downes, the Sccie- 
tary, for his kind oiTur to instruct the 
Members gratuitously in the mathe¬ 
matics, the use of the globes, stenogra. 
phy, &c. ; for the excellev.r lectuie 
which he delivered in October last, iu 
consequence of the indisposition of Mr. 
Wilson ; and for hhr liberal offer to de¬ 
liver, gratuitously, a course of lectures, 
to continue not less than three months. 

Thanks were also unanimously voted 
to the Committi^, and to the Chair¬ 
man, for his valuable services on all 
oc%asiops; after which, ^thc Meeting 
was adjourned. 


; MR. houoitch’s liee-beacon. QCt included in the frontispiece to our 
By an inadvertent omission on the last Number. We therefore hasten to 
^rt of our artist, the second and third supply this omission, by introducing 
figures, explanatory of the uonslruction them this week, and we refer our readers 
ot Mr. Ilolditch s Life-Beacon, were to page 195 for the description. 
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ABERDEEN MECHANICS’ INSTITUTION. wliat 18 DourishiBf aliment in pounds, 

^From the Scotsman. J does not become poison in ounces or 

A Correspondent has sent ns the pennyweights. The child, in his pri- 
Second Report of this Institution, from iner, has but a smattering of koow- 
which we are happy to find that it ap- ledge, compared tvith the boy who has 
pears to be in a floii'^s^ng condition, been whipped through Barry’s Coliec- 
The receipts for the y?fSf'*^iding Octo- tion : the latter has but a smattering, 
her 1825, were about 205/. andth^dis- compared with the youth who trans- 
bursemcnts 222/. There were 303 lates Virgil, and has mastered Euclid 
Members, paying 10 shillings each, by —^he ^ain leaves the college, and en- 
two instalments, but about one-lhird of ters i^o active life with a mere smat- 
tliese did pay up their second in- ^eril^, where hi# acquisitions are 
stdlment. I’hc sum received in dona- weired against those of his teacher, 
tions was 4(/. Professor Paul gave 38 Nay Ahe learning of this teacher too, 
lectures oK^'Mcchanics; the Rev. Dr. Dr. Jorbes himself, for Instance, if put 
Forbes the same number on Chemistry ; in the balance with that of a Pair or 
and short courses, on Optics and Ma- a Person, would be found, we suspect, 
thematic*., veto given by the Treasurer to be but a smattering, which edifieth 
and Secretary —all grahs. Tlie Com- not, but puffetb up, and is, of course, 
miltee consists chiefly of tradesmen, dangerous 1 Tiie tenth century was a 
builders, smiths, plumbers, &c. The period of “ little knowledge,” Corn- 
Members hold private meetings in the pared with tlje fifteenth: the fifteenth 
lecture-room, to converse on the sub- falls as fj: below the nineteenth; and 
jpct of the lectures ; and they have the the im^/ftvements of the next two cen- 
use of a library of scientific books. turies will, beyond a doubt, shew, that 

As warm friends to inbtitutioni of La Place and Cuvier, Leslie and Mal- 
this kind, we regret to see them con- thus, Mackintosh and Bijiogham, had 
nect themselves with doctrines, which but a* little knowledge.” Where shall 
enlightened .jnenT must reprobate. In '“we draw the line, between that amount 
gii ing lectures gratis, on Chemistry, of knowledge which is wttnlesome, and 
Dr. Forbes has been a benefactor to that which is noxious—-between what 
the Institution; but in his closing sis safe, and what is dangerous ? Is the 
Address, which the Committee haw boy corrupted by bis first lessons, and 
been imprudent enough to print, 1ft only improved by his last ? The truth 
has uttered sentiments which go far, in is, as a man may know without having 
our judgment, to cancel the merit of a professor’s gown on his back, alt 
his services. He tells the mechanics, knowledge exists only in degree; and 
that Belles Lettres, Political Economy, the acquisitions of one age reduce those 
Genera4^;phtic8, and even History, are of the preceding to the rank of a smat- 
dangerous studies; that none but rest- Bering. Dr. Forbes is right; “ a lilH'e 
less agitators would make them dab- knowledge" is a dangerous thing; but 
biers in poetry and criticism—that ” a none at all is infinitely worse. The 
little knowledge is a dangerous thing;” best informed may be misled, but the 
and that they should meddle with utterly ignorant are much better fittr ’ 

thing but physical science and me to become the dupes of designing men. 

Bible! Observe, he .does not mean - - 

that nothing but phyillral science should Bristol mechanics’ institution. 

be taught in ihe Institution, an opinion The first lecture to the Members of 

in which we would nearly coifcur, but this Institution was recently delivered 
he liolds that if a mechanic reads Hume in the lecture-room of the Society ; on 
or Robertson, Locke or Smith, Pope or which occasion more than 200 meeba- 
Milton, his idind will be perverted? nics were present, as well as a number 
We pass over the harshness of the of gentlemen of the first respectability, 
doctrine; but let us see how far it is who have interested themselves in the 
rational and just, and whither it will formation of the Institution, 
lead us You say. Dr. Forbes, that a Previous to the commencement of the 
little knowledge, a smattering of his- lecture, the President, Charles Pinney, 
tory, poetry, belles-lettres, or any thing Esq.,, delivered an admirable address 
else, ” edifi<Ah rpt hut " puffeth tas' the audience, in which ^ ex. 
up,” and is a dlngefous thing. But plained the objects of Mechanics’ In- 
pray tell us what is a smattering? Our stitutiens, and ably refuted the objec- 
principle is, that knowledge, iu every tions that have been brought against 
degree and proportion, is salutary; that them. In the course of his remarks,* 
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Mr. Pimtey took occasion to advert to 
the mistakeo ideas which had prevailed 
respecting the effects of machinery, and. 
shewed how much its employtnent be* 
nefitted, instead of injuring, the labour, 
ing classes. This benefit arose in two 
ways: first, by rendering articles of 
consamption cheaper, tl>e labourer may 
purchase his necessaries with a smaller 
proportion of his earnings; and, se¬ 
condly, the master manufactures are^ 
thus enabled to “employ addi^omr' 
hands, by engaging in new branches 
of industry. Since have 

superseded knitting, ten times os many 
persons are employed in manufacturing 
hosiery ; because more people can now 
afford to buy stockings. 

Since PrinUng has made writing in 
so much less request, those employed 
in the mechanical part of the produc¬ 
tion of books, are perhaps a thousand 
times more numerous than tl^y were ; 
because the number of readen has in¬ 
creased, in proportion to the greater 
facility of acquiring books; and it is 
an important^ fact, that those ppts of 
the country which resisted the improve-.^ 
ments in machinery, are now intro¬ 
ducing thenf, from discovering their 
depressed state, compared with the fa¬ 
vourable condition of those placed 
which more judiciously availed them¬ 
selves of their early addition. 

After Mr. Pinney had finished his 
eloquent address, a gratuitous lecture 
upon Mechanics was delivered by Mr. 
T. Exley, who had kindly acceded to 
the wishes of the Committee, in under¬ 
taking its delivery. The lectu^c^ was 
delivered with much simplicity, and 
the exemplifications shewn with great 
neatness. A more attentive audience 
was never collected together, and it 
was interesting to observe the pleasur¬ 
able emotion evinced by the numerous 
intelligent countenances, when any sim. 
pie experiment at once brought to their 
minds the conviction of some demon¬ 
strable truth. The greatest order and 
propriety prevailed, and the Members 
separated highly gratified with their 
evening's instruction. 

Upwards of 400 mechanics have al¬ 
ready been admitted as Members: each 
Member pays 2s. 6d. per quarter. A 
library, consisting chiefly of presents, 
has been begun, and arrangements will 
soon be made for the regular delivery 
of lectures, upon such subjects as may 
be useful to the various classes of 
mechanics. 


IMWini MBCHANirs’ IXSTITUTIOW. 

The Anual Meeting of this Institu¬ 
tion took place on Wednesday the 4th . 
instant, and was attended by a very 
considerable proportion of the Members. 
It appears hjiiw'X'S^tatcment then made, 
1hat»the property of the Institution con¬ 
sists of a pair of Jones's IS-inch globes, 
three eases-of mathematical instrimunts, 
&c. and 141 vo-lumes of books. The 
circulation of books commenced on the 
20th of May last, and, duiing the past 
year, eight Lectures on vai ous subjects 
have been delivered hy mbprs of the 
Institution. The amount of subscrip, 
tions and donations for the year 1825, 
was £126. 8s. bd. and the balance in 
the hands of the Treasurer £28.2*. lOd. 
The books presented to the IriKtitution 
amouni to upwards of £54,and such as 
are permitted to be circulated, are very 
often out and in the bands of the Mem¬ 
bers. This perusal of the books will 
enable them to go over the difFereiit 
subjects that have been lectured on, 
and the necessarily concise statements 
in the lectures will be made clear to 
.them by their own. application and 
study. It is gratifying W observe the 
zeal and activity with which the Mem. 
bers of such an Institution as the pre¬ 
sent, endeavour to avail themselves of 
^ advantages, notwithstanding thcir 
circumscribed means. 


BRIGHTON mechanics’ INSTITtiTION. 

Mr. Hinton, of Chichester, delivered 
a lecture on Stenography, a few even 
ings since, to the senior MTiiihers of 
the Brighton Mechanics* Institution. 
After making d few introductory re¬ 
marks, on the advantages resulting 
from a knowledge of the art, be pro- 
cef^ded to read some extracts from dif¬ 
ferent authors, confirmatory of bis 
opinion as to its^,gencral utility. He 
then briefly touched upon the history 
of'Shorl-hand in this country; com¬ 
paring, en passant, some of the most 
eminent systems with each other, and 
pointing ont their peculiar merits and 
defects, more particularly in the con. 
Btniction of alphabets; referring to 
about half a dozen on a diagram for 
that purpose. The most practical me¬ 
thod of forming an alphabet on mathe¬ 
matical principles was clearly pointed 
out, by reference to the t^agram, con¬ 
taining a circle, wUH!, its divisions and 
sub-divisions, by which means each 
letter was reduced to one single stroke^ 
forming one of these divisions, yet 
completely distinct fromj each other. 
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T^us thr common alphaloet, which re¬ 
quires considerably more than 100 dis- 
[tinct motions of the pen, is completed 
rby only 26, the number of letters in 
the alphabet. 

The Lecturer then some very 

appropriate remarks, '‘reiu'Ave to the 
omission of intermediate vowels; and, 
after giving a minute and satisfactory 
explanation of the pgnciples of his 
system, which he illustrated by writing 
several examples, he concluded, by 
shewing thauthis very useful art might 
be easily acquired. 

After the^,/fecturc, several of the 
Members entered titeir names, as sub* 
sc fibers to Mr. Hinton's forthcoming 
work, on Stenography, and resolved to 
form a Class upon the system, as soon 
as possible. 

P.VNAHY FERMENTATION. 

To the Editor of the Mechanic' Register, 

Sir, —A short time ’since, I gave a 
description of the vinous fermentation ; 
but there being something peculiar in 
tliat which Accompanies the conversion 
of flour into bread, and is called the 
panary fernsentation, perhaps, the 
following ^description will prove ac¬ 
ceptable. 

Bread, as every one knows, is made 
from flour. This is a compound of a 
small quantity of mucilaginous sac¬ 
charine matter, readily dissolved in 
cold water; of much fecitla or starch, 
which is insoluble in cold water, while 


cation of heat, however, produces a 
greater change, rendering the com¬ 
pound more easy to n^ticate, as well 
as to d^est. 

This cake, howler, is, in this state, 
heavy and tough, and is only made 
light by leaven. We must, therefore, 
mix two parts of water with three of 
flour. This flour paste may be re- 
B^rde^as merely a viscid and elastic 
hi gluten, the interstices of which 
are nlled with fecula, albumen and 
sugar, * If this be kept in a warm place 
for some time, its ingredients gradually 
re-act on each other, and a species of 
fermentation is established, and alco¬ 
hol, carbonic acid, and lastly, acetic 
acid, are evolved. If the paste be 
now baked, it swells, becomes spongy, 
and acquires a sour and unpleasant 
taste. If|i small portion of this paste, 
or, as it ii^ow called, leaven, be emded 
to new ra^e paste, and properly knead- 


18 prevented by the gluten, and forms 
a multitude of little cavitie^ which give 
lightness and porosity to the mass. 
When, however, leaven is employed, 
very great care is necessary in making 
the bread, for, in consequence of the 
great difficulty of adjusting the propor¬ 
tion of leaven, it is very apt to acquire 
a sour taste. On this account, barm. 


it is soluWtf in hot, forming a solution or yeast, as it is commonly called, is 
viscid and gelatinous, likewise insolu- employed in most parts of Europe, 
ble in alcohol and in ether, and form- The dough having been fermented 
ing, with iodine, combinations of va- as above, is placed in an oven, at 
rious colours; and of a tough, elastic, about the temperature of ASO'*, and al- 
grey substance, called gluten. Qiu- lowed to remain until baked. Upon 
ten has no taste; does not melt or lose examining the bread, it will be found 
its tenacity in the natHuth, and when to have lost about one-fifth of its 
dried becomes brown and brittle ; ik is weight, owing to the evaporation of 
insoluble in water, alcohol, and ether: water, but this proportion will, of 
and is precipitate by acetate and course, be varied by circumstances. 
sub-acetate of lead, by muriate jf Newly baked bread has a very grateful 
tin, and by “several other re-agents, smell as well as taste, which are lost as 
The superiority of the flour depends it grows stale; this shews there is a 
on the quantity of gluten it contains, chemical change constantly going on 
and it will be shewn, presently, that it in bread, the nature of which is not 
contributes to the porosity and light- understood. Bread diffon ve^ com- 
ness of the: bread; hence, wheat-flour pletely from the flour of which it is 
is best adapted for jnaking it, as it con- made, for none of the ingredients of 
tains the largest quantfly.. When flour the latter can now be discovered in it; 
is kneaded together wiUi water, it forms it is much more miscible with water 
ft tough paste, containing their priu- than dough, and on this circumstance 
ciples very little altered, and not easily its good qualities depend. It is not 
digested by the stomach. The appli- easy to explain the chemical changes 
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COMBUSTION OF STEiM, 


whicb the flour has undei^me; it ap« 
pears certain that a quantity of water, 
or its elements, is consolidated and 
combined with the flour; the gluten^ 
too, would seem to rorm a union with 
the starch and water, and give rise to a 
compound, upon which me nutritive 
qualities of bread depend. 

Rtf €, Tyro. 

SCHEFFER'S PARENT PENOOnkpH,,* 
' on SEUF-6UPPLyiNG WRITINrf 
INSTRUMENT. 



The merit of this instrument is, that 
it contains ink and supplies itself as ' 
required, by which means tlie writer is ■ 
enabled to use it for 10 or 12 hours 
without the aid of an inkstand, and 
with the as when writing 

witlf'a pencil. It is manufactured in 
gold or silver, in the usual size of a 
pencil-case, and. so constructed, that 
either a metallic or quill rub may be 
applied. h 

When its use is requirld, take off 
the cover, E, and to prevj^t its being 
mislaid, place it on the’top, C; then 
propel the lever. A, and press the pro¬ 
jection B, which will cause^ the ink to 
flow.into the pen, D. It rnay lie well 
to wipe the nib when done with. 

To replenish the penograph wilh 
ink, take off the top, C, and draw the 
stopple; then, with some clear ink, 
fill it nearly to the brim, in order to 
exclude the air, which will necessarily 
occasion a small portion of the ink to 
rise; this being removed, put on the 
■ top, and the instalment will be found 
to ‘contain ink enough fbr 10 or 12 
hours constant writing. 

The nib may be drawn out and 
used at pleasure. 

Should the projection or the lever 
become stiff, immerse the instrument 
in hot water a few minutes;afterwards 
allow the least drop of sweet oil to en¬ 
ter the inner part of the lever W means 
of a feather. If the channeH-'^hrough 
which the ink flows, be stopped, apply 
a fine brass wire, supplied tor the pur¬ 
pose, which will remove any difficulty 
that can possibly arise in the use of the 
petfligrapn, though it is presumed 
merely wiping it^hen done wilh will 
be sufficient. '' 


COMBUSTION OF BTF.AM, &e. 

To tho Editor of the Mechanics' Register. 

§IB, — ^Your Correspondent, “ A 
Manufacturer,” in hiS observations 
on the Combustion of Steam, inserted 
in your 58th Number, has proposed 
several Queries, which I proce^ to 
answer, as follows 
The first Query—Can the steam 
do any possible ^oq^d, ujjless decom¬ 
posed ?” Certainly xtot ; on the con¬ 
trary, it must diifiinish the combustion 
by abstracting a portion of heat, and 
occupying a space which would have 
been ffilea with atmospheric air; thus 
preventing a proper supply of oxygen ; 
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and as combustion is considered as the 
General result of intense chemical ac- 
ition, and as in all common cases, corn* 
'bustion is tlie union of the inflammable 
body with tlie basis of oxygen, in conse¬ 
quence of which the "ijd light are 
evolved in the form of flame; and? as 
no chemical action takes place if 'the 
steam is not decomposed, change of 
form, &c. cannot therefore be the re¬ 
sult ; and, c<^nsequently, caloric is not 
liberated, 

But if weii^onsider the steam as de- 
comjiosed, afi difficulties immediately 
vanish;’the oxygen combining with 
the carbon of the coal, and the hydro¬ 
gen witli flie oxygen of the atmo¬ 
sphere; here intense chemical action 
takes place, and great heat must be 
the result. 

The second Query —** What would 
be the effects of blasting a fire with a 
stream of azoic or carbonic acid?" 
The extinguishing of combustion.— 
Azote will heithcr support combustion, 
nor is it combustible; and, if your 
Correspondent' will' fill a bladder with 
this gas, and attach a pipe to it, and 
place it at the bottom of a fire, upon 
his pressing the bladder so as to force 
tlie gas out, he will find that combus¬ 
tion ceases in those coals it comes in 
contact with. 

: What 1 have said of azote will ap¬ 
ply also to carbonic acid gas; it will 
extinguAhvthe flame. 

The third Query—" What are the 
uses and effects of a conlmon air bel¬ 
lows I am greatly surprised at this 
question: any one who knows the 
least of chemistry, must know that Ihe 
use of the bellows is to supply a greater 
quantity of oxygen, tlffi effect of which 
is a more intense combustion; tlms, 
every old woman knows she ofight to 
keep the bottom of her fire clear, that 
the air may come mote freely m con¬ 
tact with the combustible. ■' 

Your Correspondent is perfectly cor¬ 
rect, when he supposes " atmospheric 
air is not more a combustible than 
steam'' Atmospheric air is not a 
combustible body, but a supporter o f 
combustion; .whicb, in the language 
of chemistry, signffies*^ a body, that, 
when it enters into combination with 
some bodies, gives out heat and light. 

I remain. Sir, your obedient servant, 
liye. Tyro. 


01>T1CAL PHENOMENON. 

To the Editor of the Mechanics' 
Begister. 

Sir,—F eeling assured that you are 
desirous of promoting the knowledge 
of Science, and that your Register is 
ever open for that purpose, I am in¬ 
duced, through the medium of its co¬ 
lumn^ to request of some of your 
ficienmc readers, an^elucidation of the 
fallowing phenomenon, the account of 
whiclris extracted from the Examiner 
of December 11th, 1825. 

" Curious Fact .—The following cu¬ 
rious fact (says a correspondent) was 
recently pointed out to me by a friend :— 
Place an opaque object so that two 
shadows of equal density may be pro¬ 
jected from it on a white surface, one 
by the n\f(t)n, the other by a gas-light,— 
the shadow from the moonlight will be 
a distinct red, and that from the gas, a 
greenish blue. An obvious inference 
'from this is, that, compared with each 
other, the red Vdya abound in the gas, 
and green and blue in the moonlight. 
The cause of these appearances is diffi¬ 
cult of explanation, since neither of the 
lights produce such an effect when seen 
separately,^nd yet, each of the shadows 
is illuminated by the other light alone, 
i am inclined to think, that the colours 
comiiion to both lights only diminisb 
the intensity of the shadow, so that the 
super-abounding colour alone remains 
conspicuous. Certain colours are also 
considered, in a manner, to oppose each 
other, and are called complementary 
colowrs ; and when either of these is 
suddenly excluded,the eye is supposed 
to become more sensible of the presence 
of its opponent.** 

.,1 am, Sir, 

Your oljedient servant, 

Petitor. 


DEPOSITION OF MOISTURE IN 
EXHAUSTED RECEIVERS. 

To the Editor oj^ the Mechanics' 
Register, 

Sir, —^Having read in your Register 
the report of Mr. Gownng’s Second 
Lecture on Pneumatics, and observing 
a letter from a Member to him, wish- 
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answers to queries. 


ing to know the cause of the cloudy 
appearance in the receiver, when a 
parfial vacuum is made in the air- 
pump, I beg to transmit the following 
suggestion;—Supposing that, in Uie 
first few strokes of the pump, one- 
quarter of the air is taken out, the re- 
maiiuDg three-quarters will be ex¬ 
panded to fill the vessel, and its ^loric 
with it} then, as the moisture V the, 
air was supported *m solution by thd 
caloric, and as the caloric is nc»v di¬ 
vided, the moisture which it held must 
be liberated; and condensing, fell by 
its gravity, having lost its supports. 
An analaj^us circumstance takes place 
in the crystallization of salts *, most of 
which are more soluble in hot water 
than cold ■, for, on losing a mrt of the 
caloric, (and, probably, undergoing a 
change of electricity*) they ^stallize 
as they cool, and become solia. 

Yours, &c. 

• A. Pritchard. 




QUERIES. 
' No. 40. 


Sir,—H aving a piece of land, about 
4(K) feet long and 300 wide, which 1 am* 
anxious to enclose bj a wall instead of a 
wooden fence, I shall feel extremely 
obliged, if any of your intelligent and 
experienced readers would instruct me 
what is the chiapett way of building 
such a wall with other materials than' 


bricks, as a brick wall, of that extent, 
will, of course, come too expensive. 1, 
am likewise anxious to have the new 
wall as durable, and as advantageous to 
fruit trees, as a brick one, if possible. 

As black or -dark colours attract more 
heat than light ones, may 1 also ask what 
is the cheapest method of preparing black 
nr brown WATXit colour, to wash or 
paint with it garden walls or fences, 

A. S. Victor. 


Blackheath, 


No. 41. 

Sir,—A n Old Subscriber would feel 
obliged, if any of your correspondeiits 
could giveanygood practical iRmemation 

* On placing a hot-solution of alum 
near a mass oi iron, I found that but 
one crystal had been formed, which 
was large and perfect; proving the 
magnetic mftuence of iron during crys¬ 
tallization. 


\ ■ 

as to the best method of preparing the / ' 
piaster of Paris for fine casting, stereo.. ] 
typing, 8ic. Your's, Ikc. | 

I. E. 


23d December, 1825. 

—----jaewtg- 

.ANSWERS TO QUERIES. 


Qui^v, No. 23, Page 108. 

RE-LAYING Alt ETCHING GROUND. 

Wash the plate with suirits of tur- 
pentiue, then warm it sfightly, and 
pass a rag, dipt in water oupota&s, ovei 
the work, and wipe it ofFmimediately; 
it will leave a slight sediment in tne 
bottom of the lines. Then heat the 
plate as for the ordinary gtound, rub 
a little of it on the mai^in, take a 
small quantity of it on the dabber, and 
go over the work lightly till it is all 
covered. The acid, when poured on, 
combines with the alkali m the lines, 
and blows up any portion of the 
ground which may have got in them. 

- n-i ^G. P. 


TO CORRESPONDfeNTS. 

After attentively perusing Jtrvasris Admi - 
BATOR’S second reply, we are Inclined to 
think that very little difference of opinion ex¬ 
ists, |n reality, between him and hla opponent, 
and we therefore cannot see the utility of pro¬ 
longing the argument. While one of the dis¬ 
putants conflnes himself to rigid theorehral 
ruiee, and the other only to practical results, 
they may argue for an Indefinite period without 
ItTriving at a satisfactory conclusion, even 
though both may be in the right. 

Wc are obliged to AMtens for his friendly 
bint. The remark alluded to did not escape 
notice, and he will see that It has been correctly 
modified. 

The plan suggested by Mr. Molt-stt has 
be^'for some time in progress, under the di 
rection of the Library Committee, and, we 
believe, will be carried into effect almost im- 
mediately, 

R,,D. G. on The Theory of the Thunder, 
storm, in qur next. 

Communications have been received from 
J. J. H.—J. Taylor—S, 1*.—P. Danks—H. C. 
—Mr. Dewhurst—A Member of the L. M. I.— 
G. M.—W. W.—Tagltanus—K. Smith, Ikc. 

IsrgciBSNiio's mode of transmitting his 
comtnunicattioQ was 'extremely improper. 

'Out Correspondents are again requested to 
address their Letters to the Editor, at Messrs. 
Giyroan & Co.’s, 5^2, Paternoster Row. 


XRRATA. 

In Mr. Cooper’s Leetire,''nage''i!)«, col. 2, line 
4 from the bottojut, for " 39 grains” rea J 
"SB grains.” 

Page 199, ool. 1, line30, for ’’graduated” read 
•'generated.” 
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* 

" What Rtubhlng, plowlntr. digging;, tnh harrowing, 1» to Und, that thinking, reflecting, 
examming, is to the mind Ea^h^ias Ita proper culture, and as the land that is sufTcred to 
lie waste an 1 wild for a long time, will be oreppread with hrubhwood, biamblea, thorna, 
and such vegepbles, which have neither use nai* buuutf, ao there all) mil fall to sprout up 

lu a neglected, uncultivated mind, a gnat nttmber of prejudices and absurd opinions, which 

¥ 

owe thUr partly to the sod itself, the pasMons, aui imperfections of tbe^nlud of man, 
and partly to those seeds which chance to be scattered in it, by every wind of doctrine which 
the cunning of statesmen, the singularity of peJaots, and the snpcrstUion of fools shill 
raise.”—Bcr&c/e^. 


N® 71.] SATURDAY, JANUARY 28, 1820. [Price 3rf, 
PROFESSOR PARISH'S ISOMETRICAL PERSPECTIVE. 
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ISOMETRICAL PERSPECTIVE, 


PROFESSOR PARISH'S tSOMRTRICAL 
PERSPECTIVE. 

The Frontispiece of the present 
Number is an exam pie of the application 
of Professor Parish’s new system of 
perspective to the delineation of Ma¬ 
chinery, to which it appears peculiarly 
adapted, though our readers will per¬ 
ceive, from the P^ofe'^sor’s valuable 
explanation of his system, that it is> 
capable of being applied much more 
extensively. The following paper is 
extracted from the Cambridge Philoso¬ 
phical Transactions, and from its great 
importance, we are induced to give it 
entire. 

“ In the'eourse of Lectures which I 
deliver in the University of Cambridge, 

I exhibit models of almost all the more 
important machines wliich are m use m 
tlie manufactures of Britain. 

“ The number of these is so large, 
that had each of them been permanent 
and separate, on a scale requisite to 
make them work, and lo explain them 
to iriy audience, 1 should, independenf^‘ 
ly of otlier objections, have found it 
difficult to have procured a warehouse 
large enough to contain them. 1 pr6- 
cured therefore an apparatus, consisting 
of what may be callea a system of the 
first principles of machinery; that is, 
the se'parate parts, oi‘ which machines 
consist. These are made^chiefly of me¬ 
tal, so strong, that they may besulhcient 
to perform even heavy work : \ind so 
adapted to each other, that they may be 
put together at pleasure, in every form, 
which the particular occasion requites. 

“Those parts are varlpus: such as, 
loose brass wheels, the teeth of which 
all fit into one another: axes, of vari¬ 
ous lengths, on any part of which the 
wheel required may be fixed: bare, 
clamps, and fi^es ^ and whatever else 
might be Recessary to build up the par¬ 
ticular machines which are wanted for 
one lecture. I'hest models may be 
taken down, and the parts built up 
again in a different form for the lec¬ 
ture of the following day. As these 
machines, thus constructed for a tanpo- 
rary purpose, have no permanent exist¬ 
ence in themselves, it became necessary 
to make an accurate representation of 
thorn on paper, by which my assistants 
might know how to put them together 


without the necessity of my continual 
superintendance. This might have been 
done, by giving three orthographic 
plans of each; one on the horizontal • 
plane, and two on vertical planes at 
right angles to each other. But such a 
metliod, tl^ough in some degree in use 
among artists, would be liable to great 
objection^. It would be unintelligible 
to an inexperifenced eyej and even to 
an artist, it shews but very imperfectly 
that which is most essential, the con¬ 
nexion of the different 'parts of the 
engine with one anotlierj though it 
has the advantage of exhibiting the 
lines parallel to the planes, on which 
the orthographic projections are taken 
on a perfect scale. 

“ This will be easily understood, by 
supposing a cube to be the object re¬ 
presented. The ground-plan would be 
a square, representing both the upper 
and lower surfaces. And the two ele¬ 
vations would also* be squares on two 
vertical planes, paiallel to the other sides 
of the cube. The artist would have 
exhibited to him three squares; and he 
would have to discover how lo put 
them together in the form of a cube, 
from the circumstance of there being 
two elevations, and a ground-plan. 
This method, therefore, giving so little 
assistance on so esseuti^ a point, 1 
thought unsatisfactory. 

“ The taking a picture on the princi¬ 
ples of common perspectiw?, ‘ was the 
next expedient that suggested itself. 
And this might be adapted to the ex¬ 
hibition of a model, by taking a kind 
of bird’s-eye view of the object, and 
having the plane of the picture, not as 
is most common in a drawing, perpen¬ 
dicular to the^iorizon, but to a line, 
drawn from the eye, to some principal 
part of the object. For example: in 
taking the picture of a cube, the eye 
flight be . placed in a distant point on 
the line which, is formed by producing 
the diagonal pf the cube. But to this 
common pergpective, there are great 
objections. 'The lines, which in the 
cube itself are all equal, in the repre¬ 
sentation are unequd. So that it ex¬ 
hibits nothing^ like asscale. And to 
compute the proportions of the origi¬ 
nal from the representation, would be 
exceedingly difficult, and, for any useful 
purpose, impracticable: there is equal 



isometrical perspective. 
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difficulty too, in computing the angles 
which represent the right angles of the 
cube. Neither does the representation 
appear correct, unless the eye of the 
person who looks at it he plac^ exactly 
la the point of sight. It is true, ftiat as 
we are continually in the habit of 
looking at such perspective drawings, 
w'e get the habit of correcting, or ra¬ 
ther overiookiog the apparent errors 
which arise from the eye being out (rf 
the point of sight, and are therefore not 
struck with the appearance of incor- 
ri'cltiess, which if we were unaccus- 
tointd to it, we should at once. 

“ The kind of perspective which 
IS the subject of this paper, though 
liulile in a sl%ht degree to the last- 
nienlioned inconvenience, till the eye 
litt'onies used to it, 1 found much 
lictter adapted 1o the exhibition of ma- 
cliinery j I therefore determined to 
adopt it, and set myself to investigate its 
principles, and to-consider how it might 
most easily be brought into practice. 

“ It is preferable tp the common per¬ 
spective on many accounts, for such 
purposes. It is much easier and simpler 
ill its principles. It is also, by the help 
of a common drawing-table, and two 
rulers, incomparably more easy, and, 
consequently, move accurate in its ap- 
piication; insomuch, that there is no 
iifficulty in giving an almost perfectly 
correct reprew?tation of any object 
adapted to this perspective, to which 
the artist has access, if he has a very 
«mple knowledge of its principles, and 
a little practice. 

“It further represents the straight 1 ines 
which lie in the three principal direc¬ 
tions, all on the same scale.'» The ri^ht 
angles contained by such lines are al¬ 
ways represented either by angles of 
60 degrees,, or tire supplement of 60 
degrees. And this, toodgh it 
look like an objectfon,,will appear to 
be none o» |he first sight <rf a drawing 
on these principles, by any person who 
has ever looked at a picture. For he 
cannot for a moment .have a doubt, 
that the angle, represented is a right 
angle, on inspection^* . 

“ And we may olwerii^ fiitthi^, that 
an angle of 60 degrees is the'easiest to 
draw of any angle in nature. It may 
be instantly found by apy person who 
has a pair of con^asses, and under¬ 


stands the first proposition 'of Euclid. 
The repn sentation, also, of circles and 
wheels, and of the manner in which 
they actan one another,'is very simple 
and intelligible. The principles of 
,tliis perspective which, from tlie pecu- 
»liar circumstance of its exhibiting the 
Imes in the three principal dimensions 
on the same stale, I denominate “ Fso- 
will be understood from the 
following detail: 

“ Supfios^ a cube to be the object to 
be representAl. The eye placed in the 
diagonal of the cube produced. The 
paper, on which the drawing is 
to be made, to be perpendicular to 
that diagonal, between the eye and 
the object, at a due proportional dis¬ 
tance trom each, according to the scale 
required. Let 4ie distance of the eye, 
and consequently that of the paper, be 
indefinifely increased, so that the size 
of the object may be inconsiderable in 
respect of it. 

“ Ij is mSnifest, that all the lines 
drawn from any points of the objf’ct to 
the eye may be considered as perpen¬ 
dicular to the picture, which becomes, 
thereli^re, a species of orthographic 
projection. It is manifest, the projec¬ 
tion will have for its outline, an equi¬ 
angular and equilateral hexagon, with 
two vertical sides, and an angle at the 
top and bottom. The other three lines 
will be radii drawn from the centre to 
the lowest ahgle, and to the two alter¬ 
nate angles; and all these lines and 
sides will be equal to each other* both 
in the object and representation: ard 
if any other lines pamlel to any of the 
three radii should exist m the object, 
and be represented in the picture, their 
representations will bear to one another, 
and to the rest of the sides of the cul^, 
the same proportion which the lines 
Wipresented bear to one another in fte 
object. 

“ If any one of them, therefore, be 
so taken as to bear any required profior- 
tion to frs object, e. g. i to 8, as in 
my representations my models, the 
others also will bear the same propor¬ 
tion to their objects; that is, mefrnes 
parallel to the three tadii will be re¬ 
duced to a scale. 

“ I omit the demonstration of this and 
some other points, partly for the ss*e 
of brevity, and^ psjtly because a' geo- 
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metrician will find no difficulty in de¬ 
monstrating them himself from the 
nature of orthographic projection ; and 
a person, who« is not a geometrician, 
would have no mterest in reading a de¬ 
monstration. 

“ For the same reason, it is unneces-* 
sary to shew that the three angles at 
the centre are equal to -one another, 
and eacli epual to 120 degrees,* twice 
thi' angle of an equilateral triangle; 
and the angle contained between any 
radius and side is 60 degrees, the sup¬ 
plement of the above, and equal to 
the angle of an equilateral tiiangle. 
All this follows immediately from Eu¬ 
clid, B. IV. Prop. 15, on the inscrip¬ 
tion of a hexagon in a circle. 

“ In models and machines, most of 
the lines are actually in the three di¬ 
rections parallel to the sides of a culie, 
properly placed on the object. Ancl 
the eye of the artist should be supposed 
to be placed at an indefinite distance, 
as before explained, in aP'diagonal of 
the cube produced.” 

[To be continued,^ 
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Mb. Gowrihg continued his illustra¬ 
tions of tlic scii'uce of Hydrostatics, 
by observing, that as in his last lec¬ 
ture he bad explained the method ef 
obtaining the specific gravities of solid 
bodies heavier than water, he should 
HOW proceed to point out the manner 
of proceeding with solids tighter than 
an equal bulk of that fluid, and also 
with^ciidt in general, when it is wished 
to ascertain their specific gravities. If 
he were to proceed as before, by per¬ 
forming all the experiments eonoteted 


with the subject, he feared he shoutj 
exhaust the patience of his hearers, and 
be had, therefore, committed the prui- 
ciplc facts to paper, in order that he 
might limit hiiubclf to as concise a de- 
Ecrip(ion as possible, of this tedious, 
though higidy important, part of Hy. 
dr^tatics. 

Id ascertain the specific gravity of a 
solid, lighter than an equal bulk of 
water (and not soluble in it), the sub¬ 
stance must have appended to it an¬ 
other which is heaiiei, to sink it. The 
weight which the lajler loses in water 
must be previously ascertained, and 
this weight, subtracted from the total 
loss of weight cf the two bodies, gives 
the divisor to be used as before di¬ 
rected; and if the weight in air of the 
light body be divided by this niunbcr, 
the quotient will be its specific gravity. 

With fiuids there aie a vniicty of 
ways of proceeding. A bulb of glass 
for instance, is weighed first in water, 
and then in the fluid to be tried, and 
the difference in the. buoyancy ot the 
two fluids indicates the fact and pro¬ 
portion of a greater or less density. 
But by far the best method for this 
purpose, as well as for solids soluble in 
water (salt for instance), is to have a 
phial with a glass stopper, holding ex¬ 
actly a cubic inch, and to fill it exactly 
with the material to be examined. Of 
course, the weight of its contents will 
give the proportion hetweeu a cubic 
inch of water and tlie material in 
question. To secure^o accurate re¬ 
sult in all lesearches of this desc)i|)- 
tion, at) accurate thermometer mu»t 
accompany the experiments iu every 
stage of the proceeding, in order to 
ascertain the temperature of the water 
(which must be pure or distilled), and 
aUo of the substances under examina¬ 
tion. • 

The hydrostatic balance used in the 
Fast lectuie was a very good one, but 
the beam was much heavier than some 
that are constructed, and the accuracy 
of the experimeifts w’as, in some de¬ 
gree, affected by a current of air. 
There arc, however, other balances 
constructed with much greatefnicety, 
the most delicate of which was in* 
vented by Mr. Herepath. But as a 
very delicate balance cannot easily he 
made potf ab^e, Eftid protected from in* 
jury, diperent inventions have been 
resorted to for determining the spe- 
cific gravities of liquids, particularly 
spirituous liquors, and these instju- 
meats are called hydrornttert. 
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Mr. Gowring here exhibited two glass 
tydramettrs, and illustrated their ope. 
ration, by immersing them in water 
and in alcohol, and pointing out the 
manner in which they indicated the 
different specific gravities of tifh two ^ 
fluids, by the different depths at which 
they floated. (Vide Vol. ll. p. 3231 for 
a further explanation of tti! common 
hydrometer.) These instruments are, 
however, very inaccurate, and are 
merely introduced to elucidate the 
pitnciple upon which they act. 

The principal ilistrutiieiit of this kind 
is the hydrometer sanctioned by Govern- 
mriit, fur deteriiiiiimg the excise duties 
payable on all spirits throughout the 
ignited Kingdom, and known by the. 
name of Sikes'n hydionieier. This iii- 
NtruiuPMt has, on its upper stein, 10 prin¬ 
cipal divisions, each of which is suli- 
diriiled into 5 parts. Its lower slcMn is 
made in a conical form, to receive 9 
wpi^jhts, nuiiihcred by tens, fioin 10 to 
90; each represciiting so many prin¬ 
cipal divisions of the stem as its niini- 
lifr indicates. Weiglit 90 finishes in 
water, at division lG*on the stem. Thus, 
the range of the instiiiiiicnt, consisting’ 
af one hundred principal divisions, 
suli-divided into tiftlis, is 500 from alco¬ 
hol to water. Tlic weight 60 sinks tlie 
liydroiiieter to P, or proof, on the stem, 
at 51“ Fail, proving pioof spiiits; and 
tt square W’eiglit, exactly 1-I2th of the 
Weight of the hydrotiieler, with the 
Weight 00 aijpended to it, h iiig put 
on the top ofHhe instrument as a cup, 
kinks It III pure water to llie same mark ; 
proving its accuracy, and, at flic same 
lime, confirming the definition of pioof 
ipiiif, given in the act of parliament 
for establishing this liydroinetci, which 
slates Sikes's proof spirit to -.veigh at 
51“ Full, exactly l‘2-13ths cif an equal 
hulk of distilled w'ater. In using the 
thsrmometer accompanying the Jiistriv 
nieiit, it is neces.sury that the samples, 
die vessels holding titem, and tlie hy¬ 
drometer itself, should all be of the 
»ame temperature, to insure a just re. 
•nit. 

There are tables and a sliding rule, 
which shew the concentrated strenffth 
fnr the whole range of the iiistrnincnt, 
from 30* to 80*, to a tenth of strength 
pfi cent.; so that 500 points of strength 
•neach degree of terapeitftur^, between 
those limits, are obtained. Bhtj by cal- 
t^ulation, and a further sub-division of 
the stem, a greater degree of accuracy 
than even this may lie obtained. Tlio 
tshles exhibit, on inspection, the cuivcs 


or relative proportions, in which the se. 
Teral strengths are affected by a change 
of temperature, and shew that strong 
spirits are affected in a' much higher 
degree, by a change of tempera- 
ture, than weak ones. For example, 
ispirits 70 per cent, over proof, vary 3 
whole divisions. Or 15 sab-divisions, 
from 30* to 40* of Fahrenheit; hut be. 
low, »r approaching to water, they do 
not vary one sub-di vision ; and this’ob- 
tains, in a higher degree, between 20* 
and 30®, than any other tniip^rature; 
partly, because at that temperature 
only, can spirits be so high above 
proof. 

It w'ould be necessary here to call in 
the aid of chemistry, to explain on# 
part of the preceding remarks, viz. the 
fact, that water and i,pnils, on inix- 
tiirc, are conven^ated, or occupy a less 
space than wben separate; that is, that 
a pint of spiiils anil a pint of water, 
separate^ will not nieusure a qnart, 
will'll viixf-d. This concentration is 
allowed for the means already enu- 

uirraLod—the qii.uility of water to be 
iidtlcd, to rcilni’e s[iirits to proof, as. 
cpitiiiiK'd with precision—and the excise 
duly collected, with equal justice to 
Government and individuals. 

Mr. Gowring then observed, that/mre 
or dishllfd wa/ei is always to be con¬ 
sidered as the standard in asceiluining 
the streiigtii of spirits by the hydrometer, 
ami be read the fifth seetion of the late 
Act for equalizing the weights and mea¬ 
sures of the l^irigdom, which states, that 
a cubic iiicli of distilled ivater, weighed 
ill air by brass weights, at a temperature 
of 62* Fall., the barometer being at 30 
inches, is equal to 252,458 grains. 

The Lecturer then performed several 
iatevesting experiments on tlie specific 
gravitiesof fluid8,nnd of bodies immersed 
ii^tliein, and adverted to the fact which 
we have already stated upon other occa¬ 
sions, viz., that the liuman body is lighter 
than an equal hulk of water (Vide Vol. II., 
ptTge 386, for an able illiistrntion of tins 
subject, by l>r. Birkukck). 

The science of Hydrostatics has beea 
distinguished into Hydrostatics proper, 
whicli treats of the pressure and eqnili- 
brium of fluids; Hydrodynamics, which 
relates to fluids in iiiotion ; and llydran- 
lies, w liicli i I liistra.es their motion through 
pipes, und treats of nijuchiues for th# 
raising and moving of water. 

From the extreme mobility of watkr, 
and of all other fluids, their particles are 
supposed to be spherical, V(kd to this caus# 
are attributed the propeities of medio#! 



230 


MB. GOWRING'S LECTURE ON HYDROSTATICS 


vrafci's; the substances wiUi Tvhich they 
are impregnated beiug;supposeil to occupy 
the spaces between their particles. Tims, 
if we pour watel into a glass till it is so 
full that no more water Can be added 
without CBiMing it to orerflow, a quan¬ 
tity of salt mny be introduced, and when 
t()e water is satumted witlj^sult, powdered 
ttlum, and afterwards .^gar may be 
added, the whole of which will disappear, 
and become niixed with the water,'with- 
oiit any augmentation of its^balk ; from 
wbich it }ius been inferred, that the par- 
tides of these substances are also spheri¬ 
cal (Vide Vol. II., page 308). 

Mr. Gowring then adverted to the 
experiment of the water-hammer, whicli 
proves, that the particles of water ate 
hard, and observed, that various attempts 
have been made to compress water ; but 
the only experiments upon this subject 
wbicli be considered at all satisfactory, 
were those of Mr. Canton, who employed 
the air-pump for producing the effect, 
and both hy the condensation and ex¬ 
haustion of air, coneeiveil ^liat he bad 
Compressed water one. part in 21,740. 
It is V'uc that Mr. Perkins states, that 
he has succeeded in compressing water 
per cent., but Mr. Gowring was of 
opinion, that his experiments were by no 
means decisive, and that, looking at the 
very tritiing diminution of vol nine (if 
any) effected by Mr. Canton, water 
might, for all ordinary purposes, be con¬ 
sidered incompressible. 

Mr. Gowring then introduced a va. 
riety of experiments illnstiptive of the 
Upward, downward, and lateral pressure 
of water, most of which we have already 
described in oiir reports of Mr. Parting¬ 
ton's lectures on the same subject. The 
downward pressure of water w'as prov.ed 
by placing a circular piece of wood at the 
bottom o^a cylindrical glass vessel, and 
holding It down with a rod wliije 
the vessel was‘filled with water. Upon 
withdrawing the pressure of the rod, the 
piece of wood, though lighter than water, 
still remained at the bottom of the vessifl, 
in consequence of the downward pressure 
of the water, till the fluid insinuated it¬ 
self beneath the wood, when the upward 
'pressure caused it to rise. 

To illustrate tlic upward pressure of 
water, a piece of lead was suspended by 
ft string, which passed through a narrow 
tube, and enabled the Lecturer to keep 
it fixed to the bottom of the tube. The 
tube was then immersed in a vessel of 
water, in which it was aunk to a depth 
oEiilO times the. tinokness of the 
l^ad.' Mr. Gowring then released .the 


string, when the piece of lead, though so 
much heavier than the water, still re. 
mained attached to the small tube will), 
out sinking, owing to the upward pressure 
of tile water below It; bat, upon nirisiiig 
^ the tiifie a little, the. lead iiiimediately 
• sunk, because its weight was theu luoie 
than I BuflScieiit to counteibalauce the 
pressure of^^he column of water in which 
it was immersed, 

Mr. Gowring next proceeded toexem. 
plify the hydrostatic paradox, tliat tlie 
pressure of water depends upon tlio 
height, and not upon 'the weight of tlic 
column, and that, therefore, a small 
quantity of water will cotmterbalance a 
body much heavier than itself. This was 
illustrated hy lui apparatus, consisting of 
a vessel, in the farm of an inverted cniic, 
with a valve at the bottom, which wui 
kept closed by a lever, to which a weight 
of dllM. was uttuelicd. Upon poiiriii;> 
into this vessel rather more than 4)bs.of 
Water, the pressure of the water overeaine 
the resistance of the weight, and opeiii d 
the valve, through which the water 
escaped. 7'he experiment was repeateJ 
with a narrow cylaidrical vessel, iiitn 
which water was poured to the sann- 
height as before, when the resi.stance uf 
the weight wus again overcome, and the 
valve was opened, though, in this iii- 
stiince, the vessel contained a iiiiiuh less 
quantity of water than in the former. 
Tiie iimchine culled the hydrostatic bel¬ 
lows depends upon the same principle, 
and is formed of two circular pieces ol' 
wood, connected by leulMv, in amaniiei 
similar to tlm common bellows. A niir- 
row perpendmular tube is attached to the 
instriiineiit, and is bent horizontally ut 
the buttoiii to conduct the water betwc'eii 
the surfaces of the bellows. If heavy 
weights be placed on tbe upper siirf.iee 
and wa(er«be poured into the uariow 
tube, the weights will be raised, not- 
vxJtbstanding the quantity of water in the 
tube is very trifling, owing to the small¬ 
ness of its diameter. The operation of 
this machine was. exemplified by the 
Lecturer, who requested his assistant to 
stand upon the bellows, and pour water 
into the tube; when it was seen, that m 
soon as the narrow coluimi reached to s 
sufficient height, it cnuiiterhalonced thr 
great weight on the bellows, and lifted 
assistant several inches. 

Mr: Goifring then proceeded to point 
out the application of tbe same princi¬ 
ple to ’«e cmnsiructioot of Bramah’s 
hydraulic preav (an engraving and de¬ 
scription of wbicb, will be found ic 
our Second Volume, pages'SSl, 322\ 
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Kud introduced a variety of experiments 
and diagrams, to illustrate the motion 
atid pressure of fluids, the construction 
of canals, aqueducts, reservoirs, flood¬ 
gates, &c. The Lecturer next adverted 
to the syphon^ and described the prin¬ 
ciple of its operation; its probable 
agency in the'product ion of ifllermit- 
tent springs; its effect, as exhibited in 
the philosophical toy, called the Cup of 
Tantalus, &c. (Vide Vol. II. pages 306, 
307); and, after briefly noticing the 
Screw of Archimedes, the construction 
of chain-pumps, and the action of a 
stream of water, on overshot and un¬ 
dershot wheels, he concluded bis inte¬ 
resting lecture?, by stating that, as be 
had now explained the general princi- 
dles of Hydrostatics, he should, on the 
following Wednesday evening, direct 
the attention of his hearers to the sub¬ 
ject of Magnetism, 


Mtt. WWirLtAM then announced to 
the Students in Mr. Reynolds’s Geo¬ 
graphical class, that, hi consequence 
of the indisposition of that gentleman, 
it was probable he would not be able 
to attend for some weeks. Under these 
circumstances, Mr. Christie, the Secie- 
tary, had kindly offered to supply his 
place, provided the pupils would attend 
on Tuesday evenings, instead of Mon¬ 
days. Mr. M'Williaiii also stated, that 
there was now room enough to accom¬ 
modate alitbe Members who had ap¬ 
plied for Emission into the Mathema- 
TicAi, School, and they might, there¬ 
fore, attend for that purpose, on the 
following Tuesday evening. 


MR. cooper’s 

SIXTEENTH LBCTllRE ON*CHIiMISTBY. 


SILFX — nOCK.CBYSTAI. — QUARTZ — 
FLINT, ORAVBL, SAND, &C.—MANU¬ 
FACTURE OF n^ASS—GREEN UOTTLE- 
GLASS—CROWN, PLATE, AND FLINT 

CLAS8~LlQt;OR OF FLINTS-EFFECTS 

OP FLUORIC ACID ON SILSX—FLUOR 

spar—ETCHING ON GLASS -8ILI- 

CATBO AND SDB-SfLICATED FLUORIC 
ACID GAS “PRECIPITATION OF SILICA 
BV AMMONIA —lALUMINA — CLAYS —> 

brick-makino—A imH,*08 su’lphatb 

OF alumina -ITS DBCdM'pOSlTION— 

MORDANTS — LARES — tlEDGWOOD’s 
PYROMETER — HUHOBItC’s PYROPHO- 
RB8—EFFECTS OF THE OXY.lfvOROGEN 
B LOW.PIPB—OONCLL'SlQlf. 


FRIDAY, JfANOARY 20TH. 

Mr. Cooper commenced the sixteen tfa 
and concluding lectuVe cf the second 
division of his extensive course, by ob¬ 
serving, that the first siibstuiice to which 
he should this evening request the at- 
sention of l^s hearers, was stler. This 
substance -is found very abundantly in 
nature, and under a variety of forms; 
beiiig sometimes cryst^liiie, and, in 
other instances, assuming the njipear- 
ance of JUnt, gravel, saud, (fc. lu tbc 
first of these forms, it occurs in six- 
sided pi isms, terminating in three-sidrd 
summits, and crystals of this form uie 
olways called rock-crystal. This sub- 
stance is used in the arts for a vuricly 
of purposes, particularly for the luanu. 
faciure of llie lenses culled pebbles^ and 
for lenses possessing a double lefruetiiig 
power, or Hie property of separating a 
single image of an object into two im¬ 
ages. Another specimen of rock-crysUd 
also appears in the form of six-sidtd 

f irisuis, l^it the apexes of this variety 
lave also six sides. This kind of rock- 
crystal difl'ers from the former,.in bein 
found opaquGy wliercus the other is 
tionsparent i and this opacity is sup¬ 
posed to be owing to the water depo¬ 
sited between the luminie of the erys» 
lals. Mr. Cooper hero exhibited a laige 
speciinen of transparent rock-crystal, 
corresponding exactly with the form he 
had described. 

The substances nlieady enumerated 
mb tbosc,in which silex is produced by 
natuic. Coiiimuii Jlint may be consi¬ 
dered as a very pure specimen of guat iz 
(for siiex, quarts:, and tock-crystal are 
synnninious, the substances differing 
• niily in tlieir external appearance, and 
quartz being the general name for (bis 
class of bodies), and the purest sand is 
, another variety of the sauie substance, 
niid may also 'be considered as a vciy 
pure specimen of silex. 

Nmie of these siihstaiices are, bow- 
* ever, what is called, in clicmical lan- 
piiage, sUex, wliith is prociiied by henl- 
ing any of those bodies to fusion, i|i 
contact with alkaline matter; in wliieli 
case, the alkali combines with the 
pure silex, forming a compound, for the 
most port *!olubIc in water. Mr. Cooper 
here took a portion of the sand, which 
is collected at Lynn, in Norfolk, for the 
purpose of glass-making, and is not 
only brought to I.<uidon, but is exported 
ill considerable quantities, being the 
jjiiirest sand that is to he found. This 
sand the Lecturer iBixod vvith carbonate 
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of potashy using a very large quantity 
nf \\)c alkahy in prn|[mitioit to the sand 
employed, and intioduced the inixtuie 
into a crucible which vt as placed in the 
fill mice, midcr which circnnistanci's, he 
stated that the resulting compound would 
be, in a great measure, soliifde in water. 

P'lticons emupnsitioiis, of ail kinds, 
imiy he coiisideretl ns niixtnyes of' sand 
and alkahy in did^eienl pioportioiis. The 
comuiflii gteen *l>ottlc-phiis is nninntac- 
tiire t from sea-sand, cud the alkali ob¬ 
tained by hiirninu the tea-wiVd, whirli 
produces Jttlp. This kelp, iJesides the 
tiiiconihfiied alkali, coiilniiis a quantity 
n( neuhal mils; a ml the sile.v niirl ielp 
being subjected to an iritoiise heal, a 
cuuihinutimi l.iKes place, fiuin w!i>eh 
results the ordiiiury ,:'/eef/; 
but in this case, it is evident tliai very 
impure muteiials me employed, mid 
these iiiipiiritics eomiiuiifleate *o the 
glass Its giccn colien. Al a fuiuie pe- 
iiod, vvlieii the metallic bodies aie iincler 
consideration, we shml find that the 
metals give vaiioiis coloiiis to com. 
)»oiiiuU of w hicli llieyfoim a*|iarl, mid 
It Mill he seen that, in (he |iieseot lo- 
fctaiu'P, the gieeii colour of (he glass is 
owing to the jircsciiee of trnn, winch is 
found in llie/r</p, the Itme, and other 
maiciials used in (he proeess. 

In the uianufucliirc of ihe snprrior 
kinds of glass, pincr uiaicri.ils arc iie. 
cmajily cniploved. In making c/oa a- 
glass, for uislanco, the inanufacliiier 
uses llic/.ynji Af/«d, alieiidy aiiveiled (o, 
midis more choire in the selecton .of 
his krlp, of which sonic use* only tlic 
aoluhle porlion. The cominones! green 
glass, fornicily used for glay.ing, is now 
seldom seen, as the tnunufactiiier is 
aware of the ennse of its roloui. which 
he avoids by using belter mateiinls. 

Plute~plass may he looked upon as 
identical willi Cioion-pla^s, hut tlie )iro- 
fcss is still more eanfiilly attemied to. 
Injnn sand is also used in its iiianufae. 
fiire, and the alkali einjiloyed is either 
carbonate oj soda, or caibonafe of pot- ij 
ash, prepared as pure as possilile. The 
fusion of croien or plate-glass leqiiiics a 
very high temperuture, because no sub¬ 
stances enter into their composition 
which are capuhle of facilitating their 
fusion. 

Flint-glass differs vriy niateiially in 
its composition fioin those already men¬ 
tioned, and its specific gravity is niiirh 
greater, from its eontuiniiig a largo 
quantity of oxide of laud. The geneinl 
proportions of the siihstaiiceH f«iraing 
JUni-giass are, sand 3 parH, (tihatge, 


or red-lead 2 paits, and carbonate of 
potash 1 part. A mixture of these sub¬ 
stances is much easier fused than citliei 
p'ate or croicn-glass, and the .fiint-glass 
produced is more dense, and possesses a 
greater fefriictii'g power In all these 
l^rious kinds of glass, it will he oh. 
served! that sdex or smid ia the basis. 

Mr. Coopej here slated that he would 
endeavour to exemplify the maiiufactiire 
of plate-glass, by putting sand and cur- 
hanate of potash into n crucible, but hr 
doubted whether, under the present cii 
ciimstnnces, he slioiild sneered in prt>- 
diiciiig a vitn'oiis compound. This w.ts 
accordingly iluiie, and the I.ccliiier uh. 
SCI ved that, dining the .cnmbiiiutinn of 
the silex vvitli llie aheaU, the former ex- 
liihits decidedly acid properties, as it 
acts the part of an ueid by jiroducing ri 
prifeclly neuinit compound with the 
ulk^Ui. It should also be observed, tlnit 
llip tatbonated alkali employed, becomes 
decomposed during the process; flie> 
potash only uniting' with tbe sitex, wliile 
the rat home acid is given off. 

Tl'.e ciiicible wns soon afteivv.nJs 
taken red hut fioiii iba fiiiiiare, at vvliieli 
liiiie its ccMitciits weie in a stale of vio¬ 
lent cIJ'ervescence, and car'atmrac d was 
evolved III ahundance. IJy continuing' 
the application of heat foi a siillieii nt 
leiiglli of time, glass of a veiy good 
qiiiility would be funned, but soluble iii 
water, in consequence of tbc excels of 
alkali ; fui the water, under the tirciiin- 
stmices, will hold both the sdex and the 
potaf^h III snliitioi), foi iniiig •*4ie lii/nvr o f 
Jimts, which is mciitimied in old clieini- 
enl woikh.* The crncihlc was,eoiiie tune 
afloi'wuids, again taken out nf the fiii- 
nace, und a portion nf (he glass which 
was formed, was taken nut in a state of 
fusion, and exhibited to the midieiici. 
Tbe nperatinr^liiid been nioie sueccssfni 
than tlie Lectiner anticipated, but the 
glass WHS not pcifectly pure, ns tbe com- 
biiialion of some of tbc particles of sand 
bad lint been completely effected. Tlie 
substance was, however, in every re¬ 
spect, siniiliir to tbe common plate-glass. 

It happens, not unfre,quently, that 
plate-glass is found very liable to decay. 
An Instance of this kind came under 
Mr. Cooper’s obsei ration a few days 
before, iu which the circular glass plate 
of a plate electrical jnackiiie refusid to 
act, though *vciy possible means weie 
used to exodte it. The Lecturer tx- 
aniinpd this plate after it had stood by 
for a night, when he observed a slight 
efflorescence ot< its surface ; and, upon 
applying his tongue to it, he found, 
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that it consisted of alkaline, matter, 
which the application of turmeric paper 
•Bhewed to he carbonate of soda. He 
had, in other instances, seen plate-glass 
destioyed in the course of three years, 
ajid rendered almost opaque^ by a kind 
of crystallization taking place withid, it, 
owing to an^c'xcess of alkali ii.) its cotn- 
positinu. These effects, shew how ne¬ 
cessary it isS, that manufacturers should 
be carelnl not to employ too mucli alkali, 
which has the effect of diminishing the 
durability of the glass, though it gives 
It a more beautiful appearance when it 
is fust manufactured. 

Stlex possesses the remarkable pro¬ 
perly of being insoluble in all tlic acids 
except one; for there is no acid that 
will attack siitw except the Jluortc, 
Tiie fluoric acid is found in.^//nr spar, a 
suhstance to winch we have formerly 
ad vetted, and which is a compound of 
fluuiic and and lime. The fluuiic acid 
may he dismigagcd fioni the faur spar, 
(njlualc of lime, hy acting upon it with 
sulphuric acid, wlmh unites with llie 
lime, and liberates ihc J/uortc and ; and 
if this opeiatiiiii bepeitoimcd in uglms 
vessel, we shall find, Ihatthe gas, as it 
rises, will conode the glass, and com¬ 
pletely destroy ils tintisjKircncy. Mr. 
Cooper performed this t xpciinieiil, ihc 
result of which was, lint llie glass ves¬ 
sel was rendered pcrfeillv opaque by 
the action of the Jlnonv and in its in¬ 
terior surface, wlmh was occasiomd by 
the ]),iitial solution of the glass itself, 
owing f^ tiie siliceous matter it con¬ 
tained. 

From this pioperty of jrf«oric acid, it 
19 employed foi the purpose of corioding 
the surface of glass which is intended 
to be rendered rough, as in the intenur 
of globular and other gla« ,es, for lamps, 
itc, it is also used vplh considerable 
effect for producing ornamental figures 
on glass. This is effected by cc^veriiTg 
a piece of glass with wax, tlirougii 
"hich the design is traced, and the 
fluoric acid beiii^ then applied, eitlier Sn 
a liquid or gaseotis slate, corrodes the 
glass without affecting the wax, and 
produces a perfect clcliing of the sub¬ 
ject delineated. Mr. Cooper here ex¬ 
hibited a specimen of this kind, repre¬ 
senting a Chinese scene, which had 
been drawn, diy-ing the afternoon, by 
an ingenious Member o#the Institution, 
who, for want of a mure appropriate 
instrument, had traced tjie design.with 
the point of a pair of snuffers. When, 
however, it is wislied to produce an 
®paqtt« ground, and to exhibit^ the 


figures tiansparent, it is better to ope¬ 
rate with the acid in a giiseous than in 
a liquid state. This operation may be 
perlornied by a very simple and econo¬ 
mical process ; for it is only necessary 
to form a small leaden trough, by turn¬ 
ing up the edges of a piece of sheet- 
lead, with a hole in the middle to admit 
the gas./roin the vessel in which it is 
gcneiated. The piece of glass, with 
the design traced up<9ii it, is then laid 
upon the trough, and in a few minutes, 
the glass, where it is not protected by 
the wax, becomes corroded, and the 
de.'ign is effectually etched. Mr. Coo¬ 
per here exhibited a piece of glass, on 
which the letters L M J, weie formed 
in W'ax,aiul placed it on a leaden trough, 
over a vessel on the furnace, fiom which 
fluoric acid, in a gaseous state, was 
evolved. Upon examining the plate 
some time lifterwards, the whole of its 
snifjce was found completely opaque, 
except wheio the letters were formed, 
hut as the Leetuier, while proceeding 
witli oilier sul'jLcts, had not minutely 
wiitcliLffl the piogicss of the opeiation, 
the wax Jiad spiead, and the letters 
were not \eiy distinctly defined. 

Mr. Cooper then observed, that, in 
ed'der to show that silec may be dis¬ 
solved and held in solution hy fluoric 
acid, he would i iideavour to’procure 
binae siliciiti dfluoru ucidgas. To effect 
this, he mixed ouwrf and pulverised 
fluia spai, in the proportion of two 
paits of the latter to one of the former, 
which Ilf added sulpliuiic acid, and 
introduced the mixture into a lelort, 
the neck of which was then placed in 
communication with a vessel standing 
over mercury, and the heat of a spirit- 
lamp being applied to the retort, a 
quantity of sihcaled fluoric acid gas was 
given off, which soon displaced the 
mercury and filled the v^sel. Now, it 
has been seen, that fluonc acid gas has 
a powerful action upon glass ; but we 
heic find that the gas, having become 
completely saturated w'llii silix in the 
present experiment, Irnsnot tliesiightest 
effect on the glass vessel in which it is 
received. 

The gaseous body thus obtained, 
posses.ses vciy extraordinary charac¬ 
ters, for it is by far the heaviest of all 
known gases, and is rapidly absorbed 
by water. Mr. Cooper here passed np 
a small quantity of water to the sHi- 
cated fluoric acid gas, when two pbeno- 
mciia were observable, viz., the rapid 
absorption of the gas, and the deposi¬ 
tion of almost all the silet it bad held 
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in solution. It appears, therefore, that 
notwithstanding the great affinit^f of 
siltcated Jluoric acid for water, it lets 
fall the greater partutf its silica during 
its absorption, which is evident from 
the opacity visible at the point of con¬ 
tact between the water and the gas; 
but, as it does not deposit the whole, 
the water holds both fluoric a.cid and 
si/ica, and therefore becomes a solution 
of suh-silicatedfluwic acid. 

The volatile alkali, ammonia, precipi¬ 
tates the whole of the silica from the 
siltcated fluoric acid } but to effect this 
precipitation, it is necessary to employ 
exactly twice as much of the alk<di as 
of the acid. Mr. Cooper here filled two 
vessels of different dimensions, the 
larger with ammoniacal ga.s, and the 
smaller with silicaled fluoric acid gas, 
and placing the necks of the vessels 
together, the two transparent gases in¬ 
stantly assumed anopat^ue appearance; 
tlie^aoric acid entering into combina¬ 
tion with the ammonia, and forming 
fluate of ammonia, while the whole of 
the silica was deposited, in a solih state, 
in the interior of the vessels. 

From tli^ action of fluoric acitl on 
glass, it must be evident, that glass ves¬ 
sels are not adapted to contaia it, and*,*' 
therefore, leaden vessels are omplnyrd 
for that purpose. It should also be ob- 
served, that as this gas is injuiious to 
the lungs, cotisideiable caution is neces¬ 
sary to avoid iulmliiig it. 

The next substance that will occupy 
our fattention is alumina, which is the > 
basis of all the clays; for eveiy'thing 
which partakes of a clayey character 
contains more or less of this substance. 
The diflerenee hetweeu the various clays 
arises from the different proimrtioiis in 
which they are mixed with silica, iron, 
and other substances. The yellow clay, 
used for making bricks, for instance, 
contains a considerMilc quantity of oxide 
of iron. Ail ochres, whether red, yel¬ 
low, or any other colour, maj' be con¬ 
sidered as clays of difi'erent kinds, and 
the extensive utility of these various 
clays may be inferred from the numerous 
purposes to which they are applied, from 
the formation of the commonest brick, to 
the manufacture of tho finest porcelain. 

Amongst the remarkable characters of 
clay, is its shrinkage When exposed to a 
red heat, and this diminution is greater, 
itL proportion to the increase of heat. 
TbiS'SArtn^oge is not alike in all clays, 
aad it is therefore important to those who 
ace engeged in manufoctores where clays 
arcused,:'tffaclect those kiuds which arc 


least liable to it. It is welt known, that 
if a hole in a fire-place be stopped with 
clay, it wilt crack, owing to tliesArinA;- 
age of the substance. In the nmnufuc. 
ture of fotiery, this is a very impoctanl 
circumstatiee, and it is said that an al¬ 
low ance is made for shrinkage, hy making 
a vessel It inches in size, which is in. 
tended to measnrebut 10 inches when com¬ 
pleted. But this does not cure the grand 
evil, which arises' from the unequal 
shrinkage of pottery ware, owing to the 
unequal mixture of iron and other sub¬ 
stances in its coDipositiou. Large arti¬ 
cles, manufactured for chemical pur¬ 
poses, frequently crock in difi'erent parts, 
in consequence of these ineqiiulitios. 

This shrinkage frequently occurs in 
the manufacture of bricks, aiid, hi this 
case, it is a matter of some consequence ; 
for if bricks which are made in a 9-incli 
mould, and which ought to measore 0 
inches, arc found to be only 8 inches in 
length after they are burnt, it it evident 
that the purchaser loses one brick in 
nine. To exemplify the difi'erent de¬ 
grees of shrinkage, which take place in 
different kinds of clay, tlu Lectiirer pro¬ 
duced pieces of common brick earth, to- 
Imcco.pipe clay, and the earth of wliicli 
glass-house, puts are composed. T'lie 
three pieces were of exactly the same 
lengtii, and were exposed to the same 
degree of heat in the furnace, from whieb 
they were some time afterwards with¬ 
drawn, when llie piece of pipe-tlay was 
unfortunately broken, but Ibere was a 
very evident differcuce bctW'dcn the 
letiglhs of the other two pieces. 

It was on the principle of the shrink¬ 
age of clay that Mr. Wedgwood con¬ 
structed his gyronleter, for tnensuring 
intense degrees of heat. This instiu- 
nient has fallen into disuse, fiom the 
difficulty of obtairin^ it; for it is suhI, 
thnt the secret of pieparing the clay- 
pieccs used w'ilh the nppaiatus, d'led with 
the inventor. The principle, however, 
was this i—^uppose ii piece of clay, in 
its crude state, measures u certain de¬ 
terminate length, which is made the 
stnmlard of comparison, and thfit this 
]iiec« of clay, when cXjwscd to a degi-ee 
of heat necessary for the performance 
of any particular operation, shrinks to i^- 
certain extent, which is nscerrained by 
^plying it to a pair of oonioftf calipers. 
"We have now aFriVed at a metbo'tf of 
ascertaining the' same' degree of heat 
upon any other oceasiotf; fdr, by allow- 
iag a piece of the same clay to remain 
exposed to the action of heat^ till it , ar¬ 
rives at the saf|ic shrinkage, we know 
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tliat we have exactly reached tlie re. 
qiiired tc-qi^crjiture. This, thea, is the 
principle i>f VVedyfyirood’s -pyrometer ; hut 
it is ncfpswiry to particular care thut 
the pieces of clay are of the same leug;th, 
and this may, be uscertaiMed as readily 
by tlie openings of a tivo-feet rulOj as by 
Mr. Wedjfwood’a expensiv^j apparatus. 

Alumina forms the basis of that im- 
poitant article of ’commerce called 
alum, which is a salt, consisting^ ot 
a(umtnot(s earth, sulphuric acid, potash, 
and tcatei. To obtain alununa iq a 
perfectly pure state, this salt is always 
employed, and the method of obtaining 
it 18 simply this:—The a/«»j is first dis¬ 
solved iq water, and to the clear solu¬ 
tion is added tarhovatc of potash, which 
seizes the sulphuric acid, and precipi¬ 
tates the alumina,, while the ccibontcacid 
is given oft'. Tlie only difficulty which 
atteiid.s this operation, is to get nd of 
the whole of the fluid held by the bulky 
precipitate, Mr. Cooper pioduccd tins 
prcc.pitate by adding cuibonuteqf potash 
to A solution of alum, and observed that, 
if the precipitate were collected, and 
repeatedly,washed and filtered, the 
pme aluminous cm th would be obtained. 

There is another aiticle in the inai- 
ket, called ammvniacal alum, prepaiei 
in Scotland fiom an alkaline earth, 
which e.vists in conibiimlion viilh a 
kind of coni, culled alkalised shale. 
Tins shah' is subjected to heat with re¬ 
fuse coal, and the alum is found com¬ 
bined with suiphuiic acid, but is not 
pro«.'red till an alkali is added. Uripe 
is used for this purpose, and the result 
is, that the alum falls dn a crystallized 
state. The'«7n//<o«iaco/ alum thus ob¬ 
tained res,eniblc& common alum, but, by 
means of beat, we can drive oflf the 
ammonia, and leave the alumina behind. 

Alum, or sulphate of alumina, is ex¬ 
tensively employed by dyers in the 
pioduction of colours, and is cadled a 
snordiinl, fiom ils po.ssesbin^ the pro¬ 
perty of forming a basis, on which the 
colours aie precipitated. All kijtds of 
lakes, sucli as madder-lake, carmine- 
lake, Dutch-pink, &c. aie alupiivous 
substances, combined with colouiing 
matter. 1^ fur instance, instead of 
forming the pure solution of alum on 
lie lecture-table, any kind of colour¬ 
ing m^tt^r^ such ns French berries, 
madder, ferazil-^worid, 5tc. biad been in¬ 
troduced,into soUUion, this colour, 

iug qiatter would have bpeq,; ^rrecipi- 
tated tiy the aUan; and it ts upon tliis 
principle thal: all the colotira, called 
1 ,^tti they diffet lUiiiteri- 


ally from the colours produced by ni«- 
tallic oxides. 

Alum has so strong an affinity for 
moisture, that, heated xed-bot, it ab¬ 
sorbs it while cooling; and still more 
rapidly after it is cooled. This absorp¬ 
tion IS sometimes so rapid, when the 
alum is in contact with rotnhiistible 
matter, that combustion is excited. 
Upon^this piinciple the substance, called. 
Homberg's pyropiorus, is formed, by 
mixing alum with flour, sugar, or starch, 
and'cxposing them to a red-heat. The 
miiiturc is placed in a small phial, 
coated with clay, and surrounded with 
sand, in a crucible. Mr. Cooper heic 
produced a phial, containing a portion 
of this substance, .which he had pre- 
paicd by the process described, and the 
moment it was brought into contact 
with the atmospheie, by cracking the 
phial, il look flie. That this efl'ect was 
not caused by the heat of the substance 
Itself was evident, tor the bottle was 
peifectly cool. When Ihe atmosphere 
IS in a very dry state, the pyrophorus 
sotaetiincs fails to ignite, but its com¬ 
bustion is immediately clfccted by 
breatliiiig upon it, which satisfactorily 
proves that the combustion is occasioned 
by its sudden absorption of moisture, 
from the air. 

Alum and silica are,-or llieniselvcs, 
very iufusilili', a.s neither of them can be 
fused by the most intense heat ofordi. 
naij fiinidccs j but when mixed togethei, 
they have a greater teiideiicy to fusion, 
especially if a portion of alkaline umtttM' 
is^resLiit. Lime, fqr iusiunce, causes 
them to fuse veiy rc^idily, and the pre¬ 
sence of this suhstaiice must, thcrcfme, 
be carefully avoided iu the finer kinds of 
inaiiufactiirc. In making bricks, it i.s 
not so iimterial,but it is fi-rqiientty found, 
that laige musses of bricks are fixed to¬ 
gether, owing to the,heterogeneous mat¬ 
ter viith which they urp eontaiuiuated, 
and which renders them fusible. The 
Lecturer had seen some thousands of 
biicks rendered entirely useless from 
this cause. 

Mr.Cooper uow exposed soioo alumina 
to the intense licat pioduced by the flame 
of the oxy-hydrogen blow-pipe. The 
alumina emitted an excessively brilliant 
light, hut exhibited not the slightest ap- 
peaiauce of fusion ; yet there w no diffi¬ 
culty in fusing tbe niixtme of materials 
which exisU in tqbacco-pipe clay. The 
Lecture: demonstrated this fact, by ex¬ 
posing the ends of two piece* of broken 
tof/Mcco-ptpe to tlte flanie of. the mixed 
gsse.-, by which the cxtrcqiitics were 
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fused, and the pieces of pipe were com¬ 
pletely fixed together. 

Mr. Cooper then observed, that he had 
concluded his remarks ppon the earthy 
mutters, and having, in the course of his 
Lectures on tlie science of Chrmistky, 
gone through the whole of the simph’ 
bodies^ except the metals^ he should now 
take leave of the audience for a short 
• time. Wlieii the Committee, who'lfmd 
the management of tli® Society’s affairs, 
required Ivm to commence the third di¬ 
vision of his course, lie should di reef his 
attention to an illustration of the niefals, 
and till that period, he bade the Mem- 
hers Farrwell! 

The worlliy Lecturer’s temporary fare¬ 
well was answered by loud and loiig- 
cniitiniied acclamations from the iiiinie- 
rons audience, and he Withdrew amidst 
a burst of applause, which amply testi¬ 
fied their sense of his ciiiinciit tatents as 
a Public Lecturer. 


Mr. M'Wiluam, who presided during 
the evening, then announced the Lec¬ 
tures for the following week, and tflso 
stated, that there, was now sufficient 
room for the uccoiiimodation of all the 
Members who had applied for admission 
into the Fkexch Class; and they were 
therefore requested to attend at the usual 
hour, on the following Thursday c veil¬ 
ing. 

LECTURES FOR NEXT WEEK. 

Wednesday, Febiuary the 1st.—Mr. 
Charles Lane will, this evening, de¬ 
liver a Lecture on the Classificalionsof 
Ilumun Knowledge. 

Friday, February 3d.-—Mr. Tatum’s 
Lecture on Optics. 


further considerations on the 

THEORY OF THUNDER STORMS. 

To the Editor of the Mechanics' 

' ^Ecgistcr. 

Sir, —^The suggestion of j'our cor¬ 
respondent G. H., page 187, for ascer¬ 
taining whether the hypothesis of 
Mr. H., in his lecture on hydrogen be 
correct, is certainly ingenious, and may 
be w’orth a trial; but the failure of the 
experiment could not destroy the hy¬ 
pothesis, nor could its success establish 
its correctness, except by the reasoning 
of analogy. 

G. H, proposes, that a jarfilled with 
nitrogen be placed in a freezing mix¬ 
ture, apd with an electric spark, 
T\oi hhrogen with wliich the (^emlor 


would fill the jar, would, in all possi¬ 
bility, be a very different compound 
from that which exists in the elevated 
regions of the atmosphere. The for¬ 
mation of nitrogen^ if the theory of 
Mr. H. be corrScL is occasioned by the 
agencyof el^tricity. The two gases 
which form water are chemicafly com¬ 
bined, when the ffuid is decomposed 
Ity evaporation, by their opposife states 
of electricity, and a new substance, 
viz., nitrogen^ is the result. As it 
ascend.s, the chemical union becomes 
w-eakor, in consequence of a diminution 
of atmospheric pressure, and absence 
of radiated heat; but, with these causes, 
a change in its state of electricity is in¬ 
evitable, which G. H. seems to have 
overlooked. 

Your Correspondent is doubtless 
aware, that water, evaporated by arti¬ 
ficial heat, carries off electricity in 
abundance; but it would be idle to ex¬ 
pect, that its redundant,state of elec¬ 
tricity shall accompany it to the higher 
regions. A change is every moment 
taking place in its ascent. The sleam 
is eitlier held in solution by the caloric 
(S the atmosphere, or is decomposed to 
Its original elements, and m eitlier case 
it is interchanging with all surrounding 
bodies a redundancy or deficiency of 
electricity. With the nitrogen of the 
atmosphere formed by the mixed gases 
ot evaporated water, a similar change 
in its state of electricity must occur. 
I can conceive th6 possibility of nitro¬ 
gen at the suriace of the earth, being a 
substance of an almost opposite nature 
at the altitude of a mile, although its 
component parts be exactly the same, 
merely in consequeftce of the mysteri¬ 
ous aud unknown chan^ in its slate of 
electricity. ^ 

G. H. has, through the whole of his 
letter^' alluded to the combustion of 
hydrogen alone^ without once referring 
to its combination with oxygen, which 
is indispensable, and without w'hich, 
the theory of a thunder storm, by the 
explosion of gas, would be absurd. I 
do not charge this as a wilful omission 
on the part of your gjrrespOlrdent; the 
tone of fair argjjipenl* and candour 
adopted in his sensible remarks, renders 
this unlikely; but this is the most es¬ 
sential part of the hypothesis, and Qught 
never to be lost s%lit of. ^ Mr, H., as 1, 
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previously stated, asserts, that the noise 
ol thunder is occasioned by explosion 
of the mired gases, while "the silent 
lightning of summer is occasioned by 
the combustion of hydrofren , which, 
of course, must be in ttfe presence of 
some oxygen also. If bubbbles'iit hy¬ 
drogen be ignited in soap-suds, they 
will inflame without rejiort, which I 
attribute to the comparative slownes» 
of its combustion, by which a vacuum 
is generally iornied, and as gradually 
filled by the atmosphere; while the 
instantaneous 'explosion of {the mixed 
gases occasions asudden vacuum,’which 
is as suddenly filled, and the conse¬ 
quent concussion ot the atmosphere 
occasions the report. 

Whether this theory of the thunder¬ 
storm be correct, or not, I believe the 
sugge.stioii, that atmospheric air is 
formed by the decomposition of eva¬ 
porated waters, to be periectly novel, 
and I am certain that it is plausible anil 
ingenious. If the learned and worthy 
President of,the Mechanics’ Institution 
would favour your readers with his 
opinions on this subject, they could 


not fail to be highly gratifying. Every 
important chscoveiy in science must 
originate either in conjectureor chance. 

It 18 by submittjng our conjectures on 
matters which cannot be proved by 
actual experiment, to the test of philo¬ 
sophic scmtmy, that their justness 
must be established or subverted. 

d am, Sir, , 

Your most obedient servant," 

R. D. G. 

Southampton Place, JRu tsell Square, 
January 17, 1826.* 

PLAN FOK A LIFE BOAT. 

To the Editor of the Mechanics’ 
Register. 

Sin,—^Perfection is rarely to be met 
With by any one m the first attempt at 
any thiiig new; it cannot therefore be 
expected from your humble coive^pon- 
dent, W. W. I will just ob<«rve that 
I am no boatman, but since I sent you 
my suggestion for a Life-boat, I have 
thought that perhaps the boat would ride 
steadier if it was to have a seat on each 
side, instead of having them all cross- 
ways. 



1 propose to have a sufficient num¬ 
ber of eross^sea^ f^r the rowers, and 
the after part of the boat to be fitted up 
as in the sketch; I thought it might be 
leas liable to upset in this way, than in 
the Other. My circumstances will not 
allow me to make one of each for trial, 
shall therefore leave it to the Public; 
and should it be'tned, time and expe¬ 


rience alone will prove, whether there 
is any merit due to the humble endea¬ 
vour of, Sir, 

Your constant reader, 

W. W. 

10, Clifi Street, New North Road. * 
P. S.—The bung iii tlie former dia¬ 
gram was not shown quite correctly ; 
zt should croM the staves- 1 have en- 
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deavoured to represent it on r larger 
scale, in order that itmay t)e seen better. 



The bmig must be rivetted t(| a thin 
plate of wrought iron that crosses it, 
and be made secure to a Staple, and 
work On it as on a hinge at A, and at 
the other end it must go over another 
staple; and be fastened down witk- a 
woodai pin; the pin having a small 
cord or n:ha!a to prevent it from 
being lost. 

OIL FOR CHRONOMETERS AND 
WATCHES. 

To the Editor of the Mechanics' 
Begister. 

Sir. —Having, at die request of a 
chronometer and watch-maker, under¬ 
taken an analysis of oihe oii, that it 
might be obtained eutirchf applicable 
to chronometers and 'watches (the in¬ 
vestigation of which has occupied a 
considerable portion of time), and the 
result being opposite to an opinion 
generally entertained by the trade, I 
have felt it incumbent on me to trans¬ 
mit to you the result, to be presented 
to the public, with your Approbation, 
dirough the meiUum of the Mechanics’ 
Register. 

'The mode gaierally adopted by (he 
chronometer and watch-makers for the 
selecting of oil, is to expose flask or 
olive oil to a low temperature, that a 
part may become sotidijied or frozen^ 
which.part, diey separate from thfd' 
which nemktesyuid, as bang inapplb. 
cable te durOnometers, &c.. and die 
Jluid portim^ jweserved, as possess¬ 
ing evi^; g^d quality that this mode 
or decisioQ c netirell-fouRded,twiS be 


seen in the sa^ud of 'this leltefc. Had, 
the fluid (a substance to which the 
very common fat oil is preferable) 
been rejected, and the congealed or 
• frozen part preserved, 1 am ctiiifident 
' (by exporinieiit) that the objections 
hitherto urg(^ against fash or olive oil 
would not hajire been so general; where¬ 
fore, I would adyiss those who use the 
Bon-purified or flask olive-oil, to select, 
invariably, the frozen of solid part. 

That oil frozen or congealed, can im¬ 
pede the motion of the works, requires 
no reply, since nothing can be more 
nugatory. Moreover, although tlie 
solid or frozen part of flask .olive-oil 
be that only which is applicable to 
chronometers, &c. nevertheless, it is 
not entirely so— i. e. both will clogf 
corrode, and become rancid; the ^uld 
in a shorter period than the solid. 

I purpose therefore, stating, as briefly 
as possible, the substances to be met with 
in olive-oil, for the justification of my 
opinion; and, more especially, to di*- 
monstrate that the mechapical mode 
of 'washing. See, injures, rather than 
purifies, the oil. 

Olive-oil contains the substances, 
stearin, eldin, and mucilaginous mat¬ 
ter. Their properties are as follows 

Eldin, when pure, is inodorous and 
insipid; it resembles vegetable oil, 
and is Jlnid at the temperature of 
raturc of about 45®. t 

' Stearin, sometimes, crystallizes in 
small needles, but has commonly the 
appearance of wax; "white and brittle. 
Whetf pure, it is insipid and inodor¬ 
ous : and IS fiiiid, only, at the tempe- 
about109®- 

Olhe-od lets fail, on standing, a 
quantity of mucilaginous matter, to 
the presence of which has been ascribed, 
and very justly, the cause of its ran¬ 
cidity its action upon the metals, as a 
solvent, &c. By way of demonstration, 
the following very simple expriment 
(^pcially at this season of the year) 
may be employed:—Let a flask of 
^utd olive-otl, free from dust, &;c. be 
exposed to a tfimperature fuffioientlir. 
low to bedasion congehtton; 
^hich, li^ia part.into,a 

shallow glate ve&l; put an j^iyalmit 
quantity (by weight) of the solid part 
into a simiW vessel, .and expose 
to the actioh of the atmosphere^ loio^ely 
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covered with paper; after they have 
stood some months let them be exa¬ 
mined, when it will be found that a 
considerable deposition has taken place 
in the vessel containing the jSmd; the 
oil, partially rancid and thidt, havpg 
an offensive tonell, an acrid tjfte, tftid 
a change of’colour (a property by 
which the apexes of the pivots are cor¬ 
roded, and the several concavities en- 
lar^ed, and filled with a mucilaginous 
substance); to this chancre the con¬ 
gealed part is subject, requiring a mul¬ 
tiplied period for a similar decomposi¬ 
tion. 

Again, thatt the congealed part of 
oil is preferable to tlie fluid, may 
be thus exemplified;—Let a number 
of phial bottles, containing samples of 
different oils, be exposed to a low tem¬ 
perature, and, upon examination, it 
will be found that the oils of finer 
quality are congealed, whilst tlie m<,>st 
rancid or inferior are scarcely affected 
by it. 

Finally, ^mlivc-oil, which forms 
the result of my investigation, I have, 
by way of distinction, designated the 

ne plus ultra," It is deprived of 


every particle'of heterogeneous matter; 
will not clog, and has no action upon 
metal. Samples of the oil, standing 
over metal, are at iliy dwelling, for the 
inspection of gentlemen of the trade, 
who may favour me with a visit. 

1 remain, most respectfully, Sir, 
Your most obedient scri^ant, 
*' Geokgr Whipple. 
1^5, Si. John Streetf Clcrkeji'well. 


i LAWS OF MOTION. 

To the Editor of the Mechanics' 
Jiegister. 

Sir, —arrived at home at a late 
hour last night, and this morning, on 
looking over some Numl>ers of your 
Register, which had been left during 
my absenci^, was much amused and 
delighted at the epistle of N. R. (page 
155). Without at present noticing the 
beginning of his most sage composition, 
J shall proceed at once to grapple with 
him on the subject of the oscillation of 
the simple pendulum. In order that I 
may not swell my letter to an unneces- 
^ry size, as he hasdoue. I shall refer to 
nisowii figure. 



1 do distinctly assert, without fear of he made with perfect accuracy, as we 
contradiction from anyjbody who has can never entirely remove the friction 
the very slightest hcqjijpij^nce with and tlie resistance of the air; but the 
the matter, that were jneiion removed more perfect the experiment, the more 
«md the experiment made in vacuo, nearly does the arc of ascent approxi- 
the ball “ would rise 45« on the other mate to the other, 
side, as at B •" the experiment cannot ^ Your Correspondent N. R. is right a 
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to \hc fact, but rn Hiistaiing’^the cmse, 
he has shown his entire i^ovance on 
the subject. Gravitt/ acts precisely in 
the same manner orf the ball, on which¬ 
ever side of A it happens to be; jt con¬ 
stantly tends to draw' the body down 
to A. Suppose the ball at D; then if 
jthe eicperimetlf be made in vacuo, in 
falling through the arc D C, if'acquire? 
a ihfHcieiil velocity to carry it up B u. 
If the body did not risetoB,,(m vacuo, 
&c.) then the forqe of gratitj|r'would 
affect the baH'differehtly on the side B. C. 

I hope N. R. Will accept my 
thanks for thewdtty remarks in liis let¬ 
ter, as they have lurnished me with a 
subject for laughter j I must, however, 
remind him, that to reiute a sneer is 
impossible; the only way is to treat it 
with silent contempt: hi# letter has 
altered my opinion certainly in one 
respect y instead of a little more reading 
on the subject, I think he stands in need 
of a great deal. 

Your constant reader* 
Notthiff^qm. F- M. 


foum of the ultimate particles 

OF WATER. * 

To the Editor of the Mechanics' 
Htgisfcr. 

Sir,— -Observing in your Register 
(page 206) some remarks on the torm 
of the ultimate particles of water, 1 will, 
with your permission, offer a few ob* 
sevvations thereon. 

That I may be perspicuous without 
encroaching too much on your pages, 
1 will number my para^aphs to cor¬ 
respond with thoseot W. Yod.T.,begg¬ 
ing your readers to refer to his letter 
for the propositions themselves. 

1, This appeal's to procoipd on the 
supposition, that the spherical particles 
are themsehec compressib/e,' & posi¬ 
tion whidi, 1 think, your corespon¬ 
dent will not insist on. 

It pretty generally thought, that 
the particles of bodies are not in abso¬ 
lute contact, but that lliey are kept 
asunder by a repulsive force, whibh 
must be overcome before the pati^ can 
be broi^ht into a closer state aggre¬ 
gation. For, in relation to spbwe^ 
were they in absolute contact, it js evi¬ 
dent, tikiey could not apprcach nearer, 
and. tberrfors, could not oe-cottspreised 
at all. 


2. It requires, lu my opinion, few 
arguments to prove, that the particles 
of water possess great freedom of mo¬ 
tion among each other. For, if this 
were not^the fact, how could we so 
easily insert arty substance among their 
p.ifticlest or why should they so readily 
Bow down the slightest d^ent > 

3. Various forms of crystals may be 
constructed with sphere.^ as, 4 will 
form a tetraedron, 8, a cube, 0, an 
Octufson, &c.hehce, if the crystals, 
fonned by tiic aggregation of spheres, 
be joined at certain aiiglt»s, they will 
occupy a greaier space than the same 
number of spheres airaneeJ in parallel 
strata. In ice, the crystals are found 
to be filaments, joined at angles of 
60". 

4. If I rightly understand this pro¬ 
position, it appears to be founded on 
the same snppfisition as the first, viz., 
that the ultimate particles arc comprc«- 
sililc, and consequently, capable of re¬ 
ceiving ditii'rcnt forms. 

On the propositions in fevour of the 
octaedrai torni, your correspondent’s 
own words appear to me a sufiieient 
refutation oi his opinion: he says. 
“ they would all fit into each other 
and form a comfiact body.” Now, I 
think it will be allowed, tliat this com¬ 
pact body would be very dilFerent 
irom the nature of water, which is a 
fluid; the parts of which are easily se- 
]»ar.ible Irom each,'Other. With re¬ 
spect to th? expansion of water in 
fljpeEing, 1 have shewn, that it may be 
accounted for op the supposition of 
cfihertcal, as well ashy thatof octaedrai 
formed particles. 

Yours, respectfully, 

. ___ S. P . 

QUEUY. 

I No. 42., 

A person having a vessel containing 
ten gallons of brandy, first takes out one 
gallop, and then fills the vessel with 
water : he takfla oat a gallon of this mix- 
titro,«iid again fills it up with water; 
ropoatloy- the operation until he has 
ten gallo«5„and put in ten 
•jgallomi of wnief. The question is, bow 
nMUj|v^randy*i» there left in this mht- 
tiire aV Jast > G. Moaiiv. 

Aitswm's ta CtrrospimAmls in our ne»t 
N-imhtr, 



THE LONDON 

MECHANICS’ REGISTER. 

“ Yoirvo people areupt to think they have »o much time befoJe Oieni, fliat they 
may squander what they ploase of it. and yet have enongh left; as peat fortunes 
have frequently seduced peoj^ to a^uinoua profualou." 

• Lonn CHRSTKKFTBr.D. 

W" 72.] SATUR DA Y, FEBRUARY 4, 1826. [P,ice 3,/ 
PROFESSOR PARISH’S ISOMETRIfAl PERSPECTIVE 
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PROFRflSOR rARIBIl'fl ISQMBTAtCAL 
PEBBPECTIVB 

"■ (Continued from Pago 228i^ 

In the course of l^feasor Fanah% 
introductory renme^ ^ 
Number, be obaerves (page 237). 
the Isometrical Perspec^ve is ** much 
easier and almder m its piinci|jile% and 
is also, by the help of n cpmrnt^ 
drawing-table, "iiuteparably more 
easy, and, consequently, more accurate 
in its application,” £:c. In a mote to 
these observations, the Professor in¬ 
troduce the following account of tlie 
construction of the drawing-table:— 

“ It is unnecessary to describe the 
drawing-table any hirther than by ob¬ 
serving, that it ought to be so contrived. 


as to keep flie patper steady on which 
the drawing is to be made. 

“ Here should be a ruler in the form of 
the letter T, to slide on one side of the 
drawing-table. The nder should be 
kept, by onall prominences on die un- 
dqt side, hrann bkog in immediate con. 
tact wim the paper, to prevent its blot- 
thefredi ^wn Hnesasit slides over 
iind a s^ud ruler, by smeans 
of a groove near one end on its under 
iddsi, should be made to slide on the 
first The groove should be wider 
than the breadth of the first ruler, and 
so fitted, that the seeppd may, at plea¬ 
sure, be put into either of. the two posi¬ 
tions represented in the plate, fig. 1, so 
as to contain, with the former ruler, in 
either position, an angle of CO degrees. 



♦* The groove diould be of, such k rims cut out from cards," into isometri- 
sicc, that when its shoulders a and d are cal ellipses, as lepresent^ in the figure; 
in contact with, and rest against the of these, he had a series of different 
edges of the first ruler, the edge of sizes, corresponding fo bis wheels, 
second ruler should coincide with /re, , *• Such a series might be cut by help 

the side of an equilatera), triangle de- of the concentric ellipses [in figure 5, 
serilied on d g, a portion of the ed^ of but he thinks t|iat it would be an easier 
the first ruler; and when the shoulders way to make use of tl^t set of concen- 
i and c rest against the edge of the first trie ellipses as they stand, by putting 
ruler, the edge of the second should lie item in tfie proper place under the 
along ^ e, tte other side of the equila- picture^ If the paper on which the 
teral triangle. The second ruler should afawhig is made, be <hin enough for 
have a little foot at ki for the mme the lines to be traced through, as by 
purpose as the prominences on the first the help of them the several concentric 
ruler, and botn of them should have circles will go to the representation 
their edges' divided into inches, and of ope which might be drawn at once, 
tenfhs, ot eighths of inches. It is difficult to execute them sepa- 

** It would be convenient if tte se- rately, with sufficient,accuracy to make 
cond rate had also another groOter s, so them correspo&d. • For this purpose, a 
formed that when the stetMeri r and s separate plfte bf fijpire 5 riiould be had, 
are in contact with the’edges ctf the and one edge ot the paper on the 
first ruler, the second should be at drawing-table should be loose, to ad- 

right aisles to it. For representing mit of the concentric ellipses being 

citrles in their proper positions, the slid under it to the proper place, as 

writer made use of tte inner edge of described, p. 243.. 
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Professor.Fiirish then proceeds to il¬ 
lustrate his system, by the following 
definitions:— 

DEFINITIONS. 

“ The last-mentioned line (the di¬ 
agonal of the cube produced) may be 
calletl the line of sifr/ii. 

“ Let a certain point be assumed in 
the object, as, for example, c, fig. 2, 
(Vide Frontlsp^ce), and be represented 
in the picture, to called, tne regu- 
luting point. Through that point on 
the picture raiy be drawn a vertical 
line, o E, and two others, c n, c o, con¬ 
taining with it, and with one another, 
angles of 120", to be called the isome- 
trical lineSf to be distinguished from 
one another by the |names of the ver- 
tiralf the dexter^ and the smister 
lines. And the two latter may be 
called byr a common name—the Aori~ 
“ontal isumetrical lines. Any other 
lines, parallel to them, , may be called 
respectively by the same names. The 
plane pacing through the dester, and 
vertical lines, maybe cdled the dexter 
hometriealplane: that passingthrougih 
the vertical and sinister lines, ^tfee si^ 
nister plane; and that through the 
dexter and sinister lines, the horizontal 
pUine. • 

“By the use of the "simple'appa¬ 
ratus described above, the represen¬ 
tation of those lini^, iff tte objects 
may be drawn on the picture, and 
measured ‘ to a scale, with the ut¬ 
most facility, the poinl at fh® extre¬ 
mity being first fbun^ {Qr assumed. 
The position of any point in the pio- 
twe may be easily fospnd, by raeasur- 
iog its three distances, namely, first its 
perpendicular distance ftom the 


lafmg horizontal plane (that is, the 
horizontal plane passing through tlie 
regulating point); secondly, the per¬ 
pendicular distance of that point where 
the perpendicular meets the horizontal 
plane, Irora the regulating dexter line; 
and, thirdly, of the point, where that 
perpendicular meets the dexter line 
from the regulating point} and then 
taking those distances reduced to the 
scale; first, along the dexter line; se¬ 
condly, along the sinister line, and, 
thirdly, along the vertical line in the 
‘picture. These three may be called 
the dexter distance of the point, its 
sinister distancct and its altitude. 
And it is manifest they need not be 
taken in this order, but in any other 
that may be more convenient to the 
^rtisti there being six ways in whieh 
this operation may be varied. 

**If any point in the same isometribal 
plane, with the point required to be 
^und, is already represented in the 
^wture, that point may be assumed as 
a new regulating point, and the point 
required found by taking two dirtapoes; 
and if the new assuiW 
point is in the sme isom^rieal W* 
with the point, it is found by taking 
only one distance. And this last sim¬ 
ple operation will be found in practice 
all that is necessary for the detmnina- 
tion of most of the points required. 
Thus, any parellelopided, or any frame 
work, or other object with rafteis, or 
lines lying in the isoraetricnl direc¬ 
tions, may be most easily aqd accu¬ 
rately exhibited on any scale required. 
Bkit if it l» ne^iiMsary to represent lines 
in other diractions, they will not tie on 
the same ac^le, but may be exhibited, 
ifii^traiighi lines, by finding the extte- 
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mities as above* aad drawing the line 
from one to the ottier; or sometimes 
more readily in practice by help of an 
ellipse, as hereafter describe 

“ If a curved line he r^uired, several 
points may be found, sufficient to guide 
the artist to that degree of exactness 
which is reauired. 

** The method of exhibiting 
sentations of any machines or objects, 
the lines of which lie, as they gene¬ 
rally do, in the isometrical directions; 
that is, parallel to ftie three di^ictious 
of the lines of the cube, is as has beesn 
already shewn; and likewise the mode 
of representing any other straight lines, 
by finding their extremities; or curved 
lines, by finding a number of points, 

•* But in representing machines and 
models, there are not oKily isometrical 
lines, but also many whe^ working 
into each other, to be represented. 
These, for the most part, lie in the iso¬ 
metric^ planes. And it is fortunate 
that the piotme of a circlc» in any one 
of these planes, is always an ellipse of 
the same fexm, whether the plane be 
horizontal, dexter, or sinister; yet they 
are easily distinguished from each others 
by the position in which they are 
placed on their axle, which is an iso¬ 
metrical line, always coinciding with 
the minor axis of the ellipse. 

“ This will be obvious from consider¬ 
ing the picture of a cube with a circle 
inscribed in each of its planeS;K..fig. 3 
^Vide Frontispiece), and considering 


these circles as wheels on an axle. 
The two other Unra (or spokes of tlie 
wheel) in t^ ellipse, which are drawn 
respectivejiy through the opposite points ‘ 
of contact of the circle with the cu- 
cumspribing figure, are isometrical lines 
alsc^j; fewf, me points of (contact bisect 
the sides'of the circumsccibing paral¬ 
lelogram, and,jthexefore, the lines are 

f >amllel to the otlier sides. They give, 
ikewise, the true diameter of the wheels, 
reduced to the scale required. It fur¬ 
ther appears, from the nature of ortho¬ 
graphic projection, that the major 
axis of the ellipse is to the minor axis, 
as the longer to the shorter diagonal of 
the circumscribing parallelogram, that 
is (since the shorter diagonal divides it 
into two equilateral triangles), as the 
square root of three to one; as appears 
from Euclid, Lib. I. Prop. 47; and 
since the sum of the squares of the con¬ 
jugate diameters in an ellipse is always 
the same, if we put */1 for the minor 
axis, the for the major, and i for 
the isometTical diameter, we shall have 
2 = 1 + 3, = 4, and i ^ V2. 

“ Therefore the minor axis, the isome¬ 
trical diameter, and the major axis, may 
be represented respectively, by ^'1, 
'/2, -/S, OF nearly by 1,1'4I42, 
1'7321 j or more simply, though not so 
nearly, by 28,40, 49. 

“ These lines may be geometrically 
exhibited by the following qonstruc- 
tion: 

M 

• - r Tft 1 CJ 



“ Let A B, fig. 4, be equal to b d, spedively to-one another, as Vl, 
and the angle at b, a right angle. In ^3 by Euclid J. 47. Therefore, if 
B A produced, take b o «= to a d draw o c be taken equal to the isometrical 
a D, and produce both it and « b. diameter of the ellipse required, s c 
Then will b d, b a, and rr d, be re-, drawn perpendicular to it will be the 
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mBor axis, and a .k the 'ttiajor axis. 
The ellipse itself, therefore, may be 
drawn by an elliptic (compass, as that 
instniment may be properly set, if the 
major and minor axes are ’known. If 
it is to represent a wheel 'oil an axle, 
care must be taken to make tl|e mlhor 
axis lie along that axle. In the ab¬ 
sence of the instrument, it may be 
drawn from the concentric ellipses, 
fig. 5 (Page 243), which may be 
placed under the paper, in llie position 
above described, and seen through it, 
if the paper lie not too thick; and in this 
method, the smaller concentric circles 
of the wheel onay be described at the 
same time, as they may be seen through 
the paper, or if they should not be ex¬ 
actly of the right size, it would be easy 
to describe them by hand between the 
two nearest concentric ellipses j and 
thus, also, the height of jthe cogs of a 
wheel, in the different parts of it, may 
he Jexbibited longer and narrower to¬ 
wards the extremities of the minor axis. 
Their width maiy be determined from 
the divisions of the ellipse. In ‘most 
cases, this may be done with sufficient 
accuracy, from the circumfertoce of 
the ellipse being divided into eight 
equal divisions oithe circle, by the two 
axes, and two isometrical diameters, 
each of which parts maybe sub-divided 
by the skill of the artist; and not only 
the face«f the wheel in front may be 
thus exhibited, but the parts of the 
bark circles also, which are in sight, 
may be exhibited by pushing back the 
system of concentric ellipses on the 
minor axis or axle through a distance 
representing the breadth of the wheel, 
and then tracing both the exterior and 
the interior circles of the wheel, and of 
the bush on which it is fixed, as Tar as 
they are visible. Care should be taken 
1o represent the top of the teeth, on 
cogs, by isometrical lines, paralld to 
the axle, in a face-wheel, or tending to 
a proper point 'in the axle in a bevil- 
wheel. And nearly in life same way, 
may the floats of a water-wheel be cor¬ 
rectly represented. If a aeries df con¬ 
centric ellipses, such as qje given, fig. 6 
(Page 243), be not* at jiiQd,'it wUl' 
still be easy for an artist to draw the 
ellipses with sufficient accuracy formosl 
purposes, by drawing through the pro* 


per point in the axle, the major and 
minor axes, and the two isometrical 
diam^rs, thus making eight points in 
the circumference Ip guide him. 

** If, in any case, it should become ne¬ 
cessary to represent a circle, which 
does not lie in an isometrical plane, 
we may observe, that ffie major axis 
will be same in whatever plane it 
libs; and it will l>e the picture of that 
diameter, which is the intersection of 
the circle, with the plane parallel to 
the picture, passing through its centre. 
And the major axis will bear to tlie 
minor axis llie proportion of radius to 
the sine of the inclination of the line 
of sight to the plane of the circle. We 
may observe further, that the diameters 
of the ellipse, which are to the major 
axis, as V^to V3, when such exist, 
are isometrical lines.* ' 

“ And the representation of every other 
line parallel, and equal to any diameter 
of thejrircle, may be exhibited by 
drawing it equal and parallel to thie 
corresponding diameter in the ellipse. 
If it should be desired to divide the 
cprcumference of an elUpse into de¬ 
grees, or ^ny number ,of parts repre- 
senting*'giveu divisions of the circle^ it 
may 1^ done by the following method.: 


• We may remark, that if a cone be de¬ 
scribed, having its vertex at c,wh.ich1ies 
in the liaeofsight,fig,2 (Vide Frontisp,) 
and passing through the three radii c b, 
c E, c G, all the straight lines in the su¬ 
perficies of that coue passing through c, 
and all other lines itarallcl to any of 
them, are isometrical, as well as those 
parallel to the three principal isometri¬ 
cal lines, CB,C E,CG:and nootber lines 
but these can bH^oD the same scale. 
But though tbese'inultiply the number 
of isometrical lines infinitely, it is of 
little practical use, because it is only 
those which are parallel to the three 
principal lines, that can be easily dis¬ 
tinguished pit sight, to be isometrical. 

We may further remark, that if a line 
be drawn through the point c, parallel 
to any given line whatever, and that 
line be made to revolve round the line 
: of sight, at the same angular distance 
from It, so as to describe the surface of 
a cone, all other lines parallel to it, in 
any of its positions, will be isometrical, 
us they repeot one auother. 
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' ** Let an ellipse be drawn, figure 6, the minor axis. la this manner, an 
and on its major axis, a. o, a circle de- isoraetrical dlipse may be formed info 
scribed, with its circumference divided an isometrical circulw instrument, or 
into degrees or parts in any desired an isometrical compass, Vvhich may 
proportion, at b, c, d, e, f, &;c. from shew bearings, or nicasure angles on 
which ^points draw perpendiculars to the picture, m the same maimer as a 
the major axis. Th% will cut the |Je- real compass, or circular instrument, 
riphery of the ellipse in corfespondmg would do in nature, 
points. It would be difficult, however, “ It may be often useful to have a 
in Uris way, to mark, with sufficient sc^le to measure distances, not only m 
accuracy, the d^rees wluch lie near the isometrical directions, but in others 
the extremities of the major ax% But also. And Bus may be done by a sc- 
tne defect may be supplied, by trans- ries of similar concentric ellipses, as m 
ferring those degrees in a similar way, fig. 7. • 

from a graduated circle described on 




*» Dividing the iS&etrical diamc- isometrical direction, the'circles at the 
tars into eq^ portions. The other extremities should Be represented by 
diameters will be so divided as to serve the proper isometrical elfipses; and two 
for a Scale for all lines parallel to them touching both, Biould 'te drawn j 
respecstivi^. and in a similar way, a cone, or frai- 

"Thus,in the isometrical squares, ex- tram of a cone, maty be A 

hibited in figure 2 (Vide Frontispiece), globe is reprinted by a ekete; whose' 
distanoes measured on the longer dia- radius is the semi-major axis of the el- 
gonal, or its parallels, would be mea* lipse, represCTting a great circle. 

by the divisons on the major “ R would 5ot be difficult to devite 
axis j those depending on the Sorter rules for tlj# jepresenfation of many 
diagonal, by the divisions on the mi-i oUier forms which might octaar in oii- 
nor axis. • jects to be -repreis^rited. Btit ffie ^ve 

To describe a cylinder, lying m an Ctises are strifident to indude almost 
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every thing which oocurs &n the t»> 
presentation of models, of.machini^, 
of pbiiosophtcai instrumenti, and, in¬ 
deed, of ^most any regular produc¬ 
tion of art. 

** Buildings may be exhibited by this 
perspective as correctly, in poind of 
ineasurementj as by plans and eleva¬ 
tions, under the advante^ of having 
Hie full effect of a pk^ure. 

** A bridge, or any circular or gothic 
arch, consisting of portions oS circles, 
lying in isotnetrical planes, may be 
represented by portions of isomeU-ical 
ellipses, which will easily be adapted 
and drawn upon the principles already 
ctplained, by which wheels are exhi¬ 
bited on their axles. The centres of 
those circles must be found, with which 
the centres of the ellipses must be made 
to coincide; their minor axes lying 
along the lines drawn from those cen¬ 
tres, perpendicular to the planes of the 
circles. The shaft of a pillar consists 
of a frustum of a cone and a cylinder 
united; 6r, perli^ps, of a evlinder alone, 
or a congeries of cylinders; and we 
have alreiKiy shewn flie method of ex¬ 
hibiting these, 'as well as their bases. 
And on the same principles, the position 
and size of the volutes and ornaments 
of the capital may be found, and such 
guiding points as will make it easy to 
trace their forms. TTius, the different 
courts and edifices of a cathedral, a 
college, or a palace, 'may be correctly 
depictai j and even the rooms and in¬ 
ternal structure, though less in the form 
of a picture, may be exhibited in such 
a way, as to enable an architect, or his. 
employer, to contemplate theii situa¬ 
tion, their ornaments, fi«-niture, or any 
other circumstance belonging to theit 
appearaace,i»nd to jmark down, exactly, 
what ,he Would httve done, in such a 
way, as could bardly be misunderetood^ 

an attentive Agent, though at a dis¬ 
tance. 

*' But in thus exhibiting buildings 
as transparent, and their'/^ntarior laid 
open, there is a danger of being cpii- 
fused by a multiplicity of lines, 'Arluch 
IS a difficulty in » buitdmg ooutaihingr 
t^wiy rooms, that tvouldmeed some 
address to get over. It is Wter adapted 
to exhibit the inside of a single room; 
of a cathedral, for instance, the aisliis 
and transepts of which would not cause 
any great perplexity. _ 


** In the Same'maimor, a plan cmT a 
cilv might be given, which would not 
only reptetent its streete and squares, as 
well (by the help of the scale abot'e de¬ 
scribed, fig. 7,) as *a common plan, but 
also, k pk;ture of its churches and pub¬ 
lic buildings, and even its private 
houses, if such were the design con- 
templatid by the artist, as they would 
aJraost all become viable when looked 
down upon from me commanding 
height which this perspective supposes. 
And ;»ufch a single exhibition, if well 
executed, might mve a better idea of a 
distant capital than a volume of de¬ 
scription. 

** In the instances which have liccn 

g iven, most of the lines are isoniefrical. 

Ut the art is applicable to many cases, 
where lhcr%arc lew, or none such. It 
may be necessary, in many of them, to 
draw' isomethcal lines, or isomi:trical 
ellipses, by way of a guide, to deter¬ 
mine the position of certain lints and 
points/ito enable the ailist to deserili# 
with accuracy what he has in view'. 
And there is scarce any forfti so ano¬ 
malous, os to preclude the artist from 
taking advantage of these methods of 
ascertaining such lines or points m it 
as will give liini much assistance in re¬ 
presenting ft with precision. If llie 
intention be merely to make a picture, 
the guiding lines may be obliterated as 
soon as they have served the purpose 
designed, or tliey may be n.;(aincd m 
some cases, and their lengths or diame¬ 
ters noted down in figures, if it lie 
wished, to give ready mronuation. 
And often, if the artist wishes to pro¬ 
vide materials to enable him, at bis . 
leisure, to give accurate descriptions or 
exact drawings, the rudest exhibition 
of such lines maj^dompletely s(vvt> his 
purpose, provided he notes tlown on 
the spot such measurements w'iih accu¬ 
racy, however unexact the lines may 
be on which they are recorded. In 
many castis, ft may be expedient to 
take liberties with this perspective, or 
with the picture, wliich will make it 
suit the purpose designed. And this 
will produce no coufusion, provided 
those liberties are explained; for in¬ 
stance, it. may often be expedient to 
make the scale in the vertical direction 
larger, tom ftimes very considerably so, 
than m the horizontal. It may, in 
some cases, be necessary, to represent 
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on paper what is hid in natore. What 
has said on the internat atroctitfe 
of buildings, is an 'instance dt thin, W 
welt as wlbit we shall obseiye on die 
exhibition of subteVraneous objects. 
We shall pi|*6ceed to give some exam¬ 
ple# of these observations. 

^ J’o give such a repmsentation of an 
Etmacaa vase as would enable ap artist 
to model it exacstlv, would be exceed-* 
ingly .easy. Let* a vertical Ime be 
drawn to represent tire axis of the vase, 
fig. b (Vide. ‘Frontispiece), avd let 
points be taken in that axis, correspond¬ 
ing to the cmtres of the principal cir¬ 
cles of the vase; tlrrotrgh ^whicTi, the 
horizontal isonretrical lines may be 
drawn, representing the'radii of those 
rtrcl^ by the help of which, the iso- 
metrical ellipses representing them are 
easily drawn. These will become a 
complete guide to the artist He may 
assist liiiiri^lf by looking at the object 
along the line of 'sight, and then, if he 
bps any skill in drawtng, he wiy find 
no difficulty in tracing the outline from 
one of these to the other, with sufficient 
correctness. If he is unskilled in the 
art, of courk, he must be at the troubla 
of finding a larger number of ellipses to 
guide bm. And in a similar manner, 
any solid, fonned by the revolution of 
a plane figure round one of its sides, 
may be represented.” 

rra be cwicluded in our next.J 

LOKDOrt * 
MECHAN ICS' INSTI TUTION. 

Mft. OOWMNG'S 
1,ECTURS ON MAGNETISM. 

VROPBRTIES OF THE MAGNET—ITS PO- 
l,AmTV, OR DIRSCTIVB POWBR — 
dOMMUNICATlON OF MAGNETIC POWER 
—AltMATURB OP THB MAGNET—ITS 
ATTRACTION — VARIATION OP TRE 
MAGNBTIC NEBDEB—DIPPING NEBDI.B 
—RXPBRIMBNTS ON SOFT IHOW—CON- 
NBCTION EBTWEF,N MAGNETISM AND 
■ROKCTRICITY — AMV8IHG MAGNETIC 
EXPERIMENTS—CONCiVSION, 

VrSDNBSDAV, TJIWP*RT;25 T«.'v 

Mr. GowriRo Introdnced the Import¬ 
ant nnd intricate subject of the present 
fvcDing^E lectilre, by observing, that 
the tRRgnH is said to Iiave derived' its 
I name from a shepherd of Mount Ida, 
named AfogNM, who first discovered it 
i>j meaiu of tiie iron at the botiom of 


his crook. oiberi, it has been de¬ 
rived from Afafi^sio, R town or district 
of Tfaessalya) magnet has also been 
oalled lapit^Mrackeus, from Heraelea, a 
city of Magnasia; and the name of h- 
derite» has l^en given to it, from sidetw, 
the Greek word for iron. Pethaps, th« 
appeDatioA of food-stone, arose from its 
property of bearing a load.' 

The magnet, or loadstone, contains a 
greater propoiftiofl of iron than any other 
iron ore, and is mixed with silex, aiuM~ 
ina, and eulphur. Its specific gravity 
is about 7, and it generally appears of a 
brawiiisb lilKek colour; but there are 
different species of it, which are'found 
in difterenl countries; one specimen ex¬ 
hibited by the Lecturer ‘ came from 
Arabia, and was of a reddish colour. 
The charneteristics of magnHe, both «a- 
tunU and artyicial, are ttie same, and 
may be stated as tollowt 

1. Magnets ottroct troll in its metullie 
state. 

2. They possess a directive power, or 
magnetic polarttif, which acts Aoriten. 
tally. 

3. The opposite poles of magnets at¬ 
tract each other, but similar poles repel 
each other. 

4. Magnets have a vertical motion, 
which is called dipping. 

5. They are capable of imparting their 
power to iron or steel’, to both, when 
hardened, permanently. 

or these properties, only the first and 
third were known to tlie ancients. With 
respect to the directive power, artpolarity 
of the natural magnet, it mny he ob¬ 
served, that, magnets have sometimes 
more than two poles, owing to their he¬ 
terogeneous nature and irregular figure; 
and the aituation of the additional poles 
dun be nscertainod only by trial. When 
this is the case, the parts adjacent to a 
pale possess thd contrary polarity, and 
the North and South poles are eitlier 
eyml ih number; or differ by one only. 
Thus, there may be 4 ^outh and 4 North 
PV^es, or 3 or 5 North to 4 South poles, 
&c. Magnets of. the cldsest grain have 
the greatest power, and their attraction 
is strongest at the poles and in contact. 
In imparting the magnetic power to iron 
and ste^,' it is found that these sub. 
■tiutioes, when toji, take the power more 
easily, bat do not retain it so tenaciously 
as when hard, e ; * 

Samller pie/iep of tlie natural magnet 
are sfi-onger, in proportion to their size, 
Umn larger ones, and a piece cut from a 
large magnet wiH sometimes possess 
greater power than the magnet frmn 
which it has been separated, owing to the 
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l^ovrer being’ stronger in onejbbTt than in 
another. Sir Isaac Newton%ful a mag^ 
net, weighin|r only 3 grairB^ vebich he 
wore in his ring^ and whichwas capable 
of lifting 746 grains) or nearly ^0 times 
its own weight. 

Mr. Gowrfng then proceeded'to illns- 
trate the rartous properties of'tthe 4iag.. 
net) by a vatiety of interesting expen- 
■nents. Ho first exemplified the method 
of commaaientrng the magnetic imwer, 
by rubbing a piece of steel with a natu¬ 
ral magnet) which be elTected by touch¬ 
ing it at one extremity with the North 
pole of the miignet, which he drew along 
the piece of steel to the other end; re¬ 
pealing this motion several times, and 
taking care liot to pass the magnet in 
the central y directiQii, which he observed 
would destroy the efi'oet produced. 

The piece of steel thns magnetised pos. 
srssed all the properties of tlm nntaral 
magnet) as its poles attracted or repelled 
the contrary or similar poles of another 
magnet; the extremity which was first 
tuiiclwd by the North pole of (he uatnra] 
magnet possessing North polarity, and 
the opposite end South polarity. It was 
also proved to ‘%e capable of communi¬ 
cating the magnetic power it had ac¬ 
quired. 

The poles of a natural magnet were 
then shewii) by oovering one with a 
piece of writing-paper, upon which steel 
filings were strewed; for the particles 
of steel immediately arranged them¬ 
selves according to the force of attrac¬ 
tion exArfed upon them, and were col¬ 
lected in the greatest quantity at the 
|toles of the magnet. A X'oiilar eficct 
look place when steel filings were ex¬ 
posed to the attraction of the magnet) 
without the inteivention of the paper; 
the greatest number of particles being 
taken up at the poles. 

The power of the naliSral magnet may 
be greatly increased by what is called 
the armaturOf which consists in "attach¬ 
ing a piece of soft iron to each side of 
the magnet-in the direction of its polqp) 
in which is capable of lifting a 

much greater weight than without ^tlie 
armature. 

The earth itself i$ a natural, magnet) 
and is capable of cornmonicating the 
magnetic power to bars of iron, without 
tire agency of either the natural or arti¬ 
ficial magnet. \ barsof bard iron ^a 
poker for initanee) acqt^Si^s magnetic 
properties by remaining for a lengldi of 
time iu a position nearly perpendicnlar. 
Mr. Gowring hero presented the extre¬ 
mities of a poker tp the ptdos of a sus¬ 


pended needle, and its efiect, in attracl- 
iug or repelling theBi, ns dissimilar or 
similar poles were presented, proved 
that the poker possessed magnetic pro. 
perties. Any person, with sufficient 
imtipnce, may communicate magnetism 
to an nuniagnetiscd bar of steel, by lay¬ 
ing it on a large bar of irofi, in an 
inclined position, and rubbing it up¬ 
wards pvith a bar of steel) without tax- 
dng a back stroke, which will destroy 
the effect of the opefation. After pass¬ 
ing the steel bar along tlie other bar 
of steql about 150 times,, the latter will 
acquire magnetic power, and he capable 
of coininuuicatiiig it, though, in the first 
instance, neither a natural nor artificial 
magnet u as used. Worknieo's files ge- 
iierally acquire this power by the posi¬ 
tion in wliich they arc placed, and there 
is scarcely one in a hundred that is not 
an artificiisl magnet. 

Dfr. Gowring then magnetised two 
bars of steel, placed end to end, by pass¬ 
ing a magnet two or three times along 
them both, in the same direction, when 
they ^immediately adhered together by 
the attraction, of their contrary poles; 
but, upon passing the iiutgnet along 
them only once in the opposite direction, 
their magnetic attraction was destroyed, 
'and they instantly separnted. 

Some other methods of cotnipunica- 
tlng the magnetic power, by disposing 
the bars in different directions, were 
(hen exhibited, after which, Mr. Gow¬ 
ring observed, that the of tractive power 
of the magnet appears to have been 
‘discovered by Flavio de Gioia, a Nea¬ 
politan, who Jived in tbe 13th century, 
though it was alluded to at an earlier 
period by Guyot de Provins, an old 
French poet. 

With respect to the directive power, 
or polarity of tbe magnet, it should be 
observed, that it does not point ex¬ 
actly to tbe North, but, at the pr«ient 
time, about 24", 37' to the Westward of 
tbe North. This variation was first 
observed by Columbus, in the year 
1493, at which time it was to the ^ast. 
ward of the North; but the deyiation 
gradually diminished, till the year 
1657, when the magnet pointed duo 
North and South. From that period 
the variation increased in tlw contrary 
direction, till about two yean ago, 
when it reached 34", 3?' Westward of the 
North; since which it has keen slowly 
returning Eastward, and now amounts, 
as before stated, to 24?/ 35' Westward 
of the North.' 

The next remarkal^ie property of the 
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i* its virticat motion, or dip y 
for when a maiynct is fr«ly suspended, 
it doos not preserve its hotiiMal pbsir 
lion, but decKnes or dips tpivards the 
earth. A dipping Aeorfjr, when seen* 
rately constructed, which is ei matter 
of cunskterabie diffidtitty tmd expettsej 
should dip shout 70 ddutebs In ttda la¬ 
titude. It hiH l^eh steled ibift ^e 
cHTtb is A imtutsl tnhj^et, add vS' the 
eartli htis its equator and polds, so hM * 
every wft'^iet. At%he woguetk eyttofov 
the nmf^et has no dip; bilt this dqhator 
has not been .exaefly* ascertained. 1)e-' 
cause the poles of the earth do nOt 
correspond with the magnetk: polhs. 
Mr. Gowring here illustrated hfs #e- 
laark, that every magnet Iras its poles 
and its equator, by passing a dippthg- 
needle alou^ a powerful ntaguet, from 
one eSfrehiity to the' other. At idtte 
end of the magnet, the iVorid pole ol 
the ncedle*dif 5 )eti about 70*. mit this 
iBclination dnereased aS It approached 
the centre of the magnet, when it re^ 
nutihbd in a hortbontol direction. As 
the needle proceeded towards tbq Op- 
pusMe end of the magnet, its Smith pole 
became depressed in irO equal ratio; 
apd, trpon passing it back again, the 
B^me phem^menn occurTt'd in the coti« 
trary directioft. ' The Lecturer pro^ 
ceeded to observe that, in the construc¬ 
tion of tbe mariner^s cothpass. the 
equittbrinm of the needle is preserved 
by either making tbe North end lighter 
than the South, or by attaching a sliding 
piece to the latter, by which the needle 
can he adapted to different latitvides. 
He also adverted to Pope^s dipping 
needle mariner’s compass (of Which We 
gave an ample description io oUr Se¬ 
cond Volume, page 8). and expressed 
hvs apprebenaion rhAt it would not ati- 
swer in all latitedes. The dipping 
needle Whs first discovered by Rphi^rt 
Norman, a compass maker: the dip it 
is genei^y said noW to be Sty ; 
but,Mr. Barlowacohaideta It to'bd abunt 

It b a singular property of’rt^magni'f, 
Umt its power, instead of being deterio- 
rated, is rather increased hy communi- 
fiitibg it} nod in cfaiv respect. It hears a 
striking retcaihlance to thh human mind. 
------- ^ - 

* In OUT Second Volume, pag« 842, 
ow reodet* will fliftd a Very intarestltog 
jiccomit of t^c orlglhar discovery of 
the dipping aCedte, extracted from 
a scarce apd endous patnphlet, written 
,hy Robert Nortnan, entitled The 
Nadtt Attiwetivv.'' imblishcd in ISt^i 


which lotes |Aone of its powers by im- 
artiag its stores of knowMge to others, 
nt. oh the d»ntntry« finds, mat (he more 
its resourcesjare uSed for the benefit nf 
others^ the more ample they become. 
This just and apposite comparison was 
received with load afopladie by the ad- 
dienc4. 1 ' 

tt ijs also 'remarkable, tiiat when a 
uiagtiet is btokeiq each piece becomes n 
perfect magnet. Mr. Qowr'ing exem¬ 
plify this remark by first magnetising 
a piece of iteel, and then breaking it; 
after which be Sheived, (hat each of the 
pieces exhibited All the properties they 
possessed when oailhd. 

Having observed, that permanent nag. 
netisn carfnot be communicated to soft 
cron, Mr. GoWriiig illustrated the oh. 
servaHon by presenting a bar of sq/l mm 
to the poles af a mhgnet, both of which 
it attracted; thus proving, that it did 
not phSSeSs nragiietic power. B<it the 
moment a inhgnet was placed at the end 
of the bar. it exhibited magnetic proper, 
ties by repelling one pole and attracting 
the other. This effect ceased upon re¬ 
moving the litWgnet, whei^eos, a bar of 
steel, underjsimilar circumstances, would 
have 'remained permanently magnetic. 
^Several halls of soft iron were then sus- 

f tended fo the end of a Inngnet, one be- 
ow Another, ohd while the first was ia 
contact with thA magnet, they remained 
attached together} but on taking this 
away, the rest iihmedihtely fell asunder, 
as they^isSessed no power over each 
^otHer. On the same principle, tWti tee- 
‘totubis were Spun upon the talde, and 
successively talien np by a magnet, to 
wliiofathey hung, point to point, and both 
kept spinning in the air in a very curious 
manner,, bm separated ,tbe nmnicnt the 
upper one wds reinoved from the mag¬ 
net. 

Mr. GoWrJng bc*t proceeded to shew 
tli««cotincction bettoeeh efectfidtp nad 
ma^etidhf by communicating the uing- 
neBc power to pieces of steel, by llie 
sbqpk of an electrical battery. This sub¬ 
ject has hceh already illnstrated in Mr. 
Lewthwaile’s lecture (Vide vdt, IX., page 
115), and we, therefore., need only add, 
that Mr. GeWrii^ placed a piece of steel 
within a helia^f fir A Wire coiled Into a cy- 
lindritlat form, but the direction in which 
the Wire Was was jtwice changed 
in 'the Iftngth of tbe cylinder, so (bat the 
inalibaHdn' of tSlfi«Wii‘e was partly to tli* 
right and partly to the lejft. The eff€*ot 
of-this nrrUngemeht was. that whentli* 
sitock of (hi.- Imllery was passed through 
the the uheme had fpiir polcs^ iu- 
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stKiJ of two: tli« ctukng’o in ny dlreeli^ 
nf the poilti of (h« 4^/tx httvinl; oecMiqiilid 
the cominunicHtioa of contr&y pplariti«§ 
to the three portions of the i^dte. 

The Lecturer then observe, tbot nia^-, 
nctism is conveyed ,tlirou»’h altupst any 
substance except iron, opo Uh proved by 
expfrimeut, that it is cotnhHiHii%it«d 
through paper, woo^ and glass, lie 
next adverted to the that the large 
quantity of iron contained in .a 8hip» has 
a material elect on the cempoas, ;ahd 
described the experiments made by Mr., 
Barlow, to discover the method of coun¬ 
teracting this attractiim. Mr. Barlow 
discovered, that every mass of iron has a 
plane of no nttraction,*which is the com¬ 
plement of tlie dip, and also, t]iat the at¬ 
traction of iron for the magnet is analo- 
gons to the laws of electricity j its at¬ 
traction iheing in proportion, not to its. 
?nafr, hut to its sur/tice. A shell will, 
therefore, attract as powerfully as a shot 
of the same size. Ry a variety of in^ 
genioiis experiments conducted on these 
principles, Mr. Barlow succeeded irr 
cAn.stnictiug an apparatus, by which the 
clTcct of a ship's iron on the compass is 
completely obviated. 

Mr. Gowring then stated, that he 
should conclude his lecture by a few 
amusing experiments, which, to some, 
might appear trifling; hut he wus of 
opinion, that in delivering public lec¬ 
tures to operative nktifieers, no experi¬ 
ments could be deemed unimportant, 
which miglit enable them to enmprehend 
philosmthical flirts, or turn their atten¬ 
tion toTiieh inventions. A vessel of water 
Was then exhibited, in which n iish nji- 
peared to be swimming, but upon pre¬ 
senting a roiignet towards it, the fish 
was caught, and drawn nut of tlie water. 
Two swans were theti placed on the sur¬ 
face of the water, and followed, or re, 
ceded from, a magnetewhich was held 
towards them. 

Auapparatus called the divining circle^ 
was next' exluhited, cnn8isiin|f of two 
circles, optt containing questions, the 
other answer»;,niid the apparatus wasto 
eoatiiveir, that the proper answer to each 
question was pointed out by a needle,from 
the operation of a concealed tnagneU A 
Germnii toy, still more inIfenioHsly con¬ 
structed, hut acting upon a similar prip- 
ciplp, was next exhibited j odd, finally, 
a litfle aprparatus, som^hat resembling 
a pigeon-hmise, wMch the JLectnrej' was 
the first to introduce io*tnq public, and 
which Was invented by a geittleman in 
the trilk 'trade. Six iubJfts wme }«o- 
ducafl, in the mddle of each of which. 


the. plctnro of A card -was {tkteod. A 
gentlemaa haying selected ode df those 
tublets, it was placed in a box. ond. put 
under the bottom of the >.pr|:i»fi>ibouse, 
when a small door,iii the upper part im- 
mediately flew iqMm, and. exluhited a 
miniature roprescotation of the fitfc of' 
hearu; .which was the same curd diuit- 
was painted on the tablet. , 

Tlie^same effect waa produced trpon 
jslrodncing >Uie tablet oa which was 
paintod tho tea of afMides, for the door, 
on flying open, exhibited this card in 
uiipiataru. The JLemurer titen explained' 
the manner in which thi operation was 
performed, by shewing, that a magnet 
was concealed in each of the tablets,-and 
the six dllermt cards being painted on 
n moveable cylinder in the pigeon-house, 
the power of the magnet on a needle 
fixed to the spindle, round which the 
cylinder revolved, tnfiiUibly brought the 
corresponding card opposite to the small 
door, which was at tlie same moment 
thrown open by a spring- 
"Mr. Gowiiug concliitlvdby observing, 
that he bad now been about two years a 
Mem^rnf the Institution, during which 
period, he bad watched its progress with 
considerable interest. Be nad been iu- 
formed that, by the delivery of bis brief- 
scourse, he had become doubly n Member, 
and he took, leave .of his audience with 
the most sincere wishes fw- their eontiniied 
prosperity.—The worthy Lecturer then 
withdrew amidst the acclumaitetrs of. bis 
numerous auditors. 

• Mr. M-‘WiujAiit then' gave notice, 
that Mr. PeKTOW, a Member of the 
Committee, had kindly oflened his ser. 
vices, to instPoot e Clasdof About 56 pu¬ 
pils, in CnotlsH Gsammar, and it was 
therefore requested, tlnit those Members 
wlm were desirous of receiving this lir- 
struction, would transmit -Iberr names 
and addresses to tlm Secretory. In 
forming this clays, the preference would 
be given to those applicants wlio Were 
not pitjiils in any of the iTther Ele¬ 
mentary Schools. 

MR. taTcjm’s 

FIttST tBCTDRE Og.ABIKXS^ATIOlt. ^ 

IKTRODCCTORY BBMAMtO —HISTtJ»lt?Ar. 
SKCTCH OF ApR-OSf'AIFl'Oir — mVBh- 
TION OF M0imsOI.Fllm- BAnnOONU IB 
FRAaCB—BAr.i.oom5:iWTirt>ft«CB»iirTO 

liNCtAKn—rUElB , inFUkTION WII'H 
I1VUR0««N GAS—WJTH OARWtrRRTTRO 
Mvt>Hoo«n.—> nxpnum^fs — wb- 
unotia OF cngEflArnrci teYPsoenn— 
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ASCBMT or A 'BALLOOn FILX,ED WITH 
AABEFIED AtH, Icc. 


tRIDAT, 97Ta JAtrOART. 

Mr. Tatvm c<m)iniincie<3 bis lecture by 
cbaerringf ibat atnbn^t tbe' various 
brancbes of uiiefii\ knowledg'e commuoi- 
Ciited by tbe litstituf'ion^ there were 
schools ibr Ibe insttacliioii of tbe j^em- 
hers in'tlittMjabematicsood Arithmetic j, 
but it inust be Eviddit, that It would be 
iieeless for lui j jterson to attCRipt tbe ac. 
rittisitioD of the former, trithout heing 
previously well ^^rotioded in the Tatter. 
So it is with science, the various bmuches 
of which are mutually dependent on 
each other; and it was upon this prin* 
ciple,-thut he commenced his course with 
tbe subject of Arrobtation 5 to under* 
stand which, a previous acquaintance 
with soiiie other sciences wps. indis* 
ponsably necessary. Before the princi¬ 
ples of Atrostathn could be properly 
coinprebcnded, a knowledge of Pneu¬ 
matics was requisite ; and he had a right 
to presume, from the lectures which had 
been" delivered on that subject, th^ the 
Members'were acquainted with the na¬ 
ture and properties of air, A knowledge 
of hydrostatics is also essential to the 
study of a iscience which treats of bodies 
floating in ,'a certain medium, by dis¬ 
placing a q^uantity of tbe flnid in which 
they float, equal iu weip^ht to the floating 
body. Besides this, it is necessary to 
know, that air is a gravifaling medium^ 
and, therefore, not only PneumaticSf hot 
Hydrostatics, must be understood'j so far, 
at least, as relates to the specific gravi¬ 
ties of bodies. Chemistry also is neces¬ 
sary, in order to a right understanding of 
tbe preparation of gases for balloons.} 
whether by the rarefaction of common 
air, by carburetted hydrogen, or. otlierr 
wise. Another property of air, besides 
itsgravUattoRfis necessary to be known, 
viz. its elasticity: because tbe atmo¬ 
sphere is not of uniform density. >ut is 
much more rare ip tbe upper than in 
the lower regions. Tbps, a halloon Ai¬ 
led with air equal in' detlslty to the at¬ 
mosphere at the surface pf the. earth, 
would hurst (If perfectijf air-tight) ,,ia 
the upper regiops, by its elfisticity, or 
tended to ekpand, vrben tbe exterior 
pressure is diminished. 'But tbe aero¬ 
naut, being aware of tbit fact, is Enabled, 
to provide a remedy for it, and to avoid 
consequences which might ptheririse 
prove fatal to hipi. Another property o( 
,air necessary to be known is,|ts resisting 
power'; forihipjarachute, trl^cb is an in¬ 


most indispciisable accompaniment to a 
balloon, demands on the resisting pro. 
perty of tlieMmosphere: in a vacuum, 
it p^ould IhH like a stone, which the 
Members haq, no doubt, seen illustrated 
in the guinea and featjier experiment. 
Mr. Tatum §oped to be able to shew 
the possibility of giving a directive 
power to balloons, or of ^conducting 
them horizontally and with these pee- 
Imiinary remarks,, be should proceed 
to give a concise historical acconnt of 
Aerostation. 

There is no doubt that tbe idea of 
conveying themselves through the at-' 
mosphere, occurred to the minds of 
men at a very remote date. It is al¬ 
most impossible for any person to wit¬ 
ness Ute manner ip which birds trans¬ 
port themselves through tbe air, wiUi- 
out wishing to possess tbe same power. 
This desire must be strengthened by 
the numerous impediments which pre¬ 
sent themselves in travelling over land; 
for even where there are no turnpikes 
in the way, the progress of the travel¬ 
ler is impeded by mountains, bogs, ri¬ 
vers, arms of the sea, thick woods, and 
other obstacles, none of frhich are en-. 
countered by the winged part of the 
creation. Man, therefore, at a very 
' early period, conceived the idea of at. 
tachiog wings to bis body, and wafting 
himself through the air by their agency ; 
but when we compare the anatomical 
structure of man with that of birds, it 
must be obvious that all attempts of 
this kind must be unsuccessful,, and 
‘accordingly we find, that though many 
have tried the experiment, none have 
ever succeeded in raising themselves 
more than two feet from the ground. 
Some, indeed, have contrived to fly 
dvwntoafds, but even in this case, have 
sustained severe injuries. 

Our neighbouts, file French, from 
oh|erving that smpie rose from cbtm* 
neys, thought that if a flaccid body, a 
bag for instance, was filled with smoke, 
it would ascend as the smoke did. -But 
thih idea was erroneous f for smoha, of 
itself, wifi not ascend, ,and it risM 
only in consequenoe being heated, 
and driven tt,p by a current of colder 
air. Nordoes it ascend, owing tQ the 
preductiou of pa; 4br ao gas pro- 
(^ced By combustion, is.spBeifi^ly 
lighter than the ^mosphere. The pro¬ 
ducts of .the of aleohs^ far 

example, are water and, aarbonie acid 
gas, both of which ,wc mueh; beavieS' 
than air-r Balloons ui idral, then, 
ascfad merely in consequence of the 
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Interior air beings rarejieS, j>r expanded, 
by ttie heat produced during the com¬ 
bustion, and not by the adency of any 
smoke or gas, generated |>y the com¬ 
bustible materials. 

A balloon of this descrip^on was con¬ 
structed, on a very extensivf sca^. by 
Montgolfier, and was capable of Iming 
7 cwt. Some living animals were after¬ 
wards sent up, which floated in the at¬ 
mosphere, till the condensation of the 
rarefied air rendered the balloon and its 
load specifically heavier than the external 
air, when it descended in perfect safetj'. 
The success of this experiment encou¬ 
raged persons to ascend in a similar 
manner, and the Lecturer believed that 
Pilatre de Rosier, whose life was after¬ 
wards unfortunately sacrificed in an 
aerostatic excursion, was the first who 
ventured to moke the attempt. Soon 
after this period, balloons became some¬ 
what common in England, and the first 
that ascended in this country was sent 
up from the Artillery Ground, in the 
year 1783 : this balloon look a soutb- 
eily direction, and descended upwards 
of 40 miles from London. This was fol¬ 
lowed by the aScent of Lunardi fVom the 
same place; and Blanchard subsequent¬ 
ly ascended from a confined spot near 
Barbican, as well as from other places. 

The experiments of Mr. Cavendish, 
W'hofirst obtained hydiogengus in a pure 
state, gave rise to the application of this 
gag to the infiation of balloons. It oc¬ 
curred to Dr. Black, that if a light, flex¬ 
ible] sj^^stance were filled with hydrogen 
it would ascend in the air; and he used 
the membrane of a calf,«a8 the finest 
substance he could procure for that 
purpose. Dr- Black, however, failed 
in his attempt, and then had recourse to 
toap^bubbles, which he blew up with 
hydrogen gas, and found that they 
ascended with consicfljrable velocity ; 
whereas, when filled with common air, 
they will not ascend, because the film 
of soap, and the air it incloses, are to¬ 
gether specifically heavier than the gir 
iUelf. * 

There was a period, continued the 
lecturer (and perhaps that period is 
hardly passed), when a .jnania existed 
fer the establishment of Companies; 
And at the time to which I allude, which 
is now some years since, a. Mend of 
mine proposed ^o ^staiilish a Company 
for travelling thirougl>4the air, and 
printed a syllabus of his plan. And 
what do you supppose his plah was ? 
Why, to take us up at out own doors 
in London, and set us down at our 


country-houses, by means of balloons' 

CLaughter.) And notwithstanding all 
the arguments 1 cuold use, 1 was un¬ 
able to convince him of the impractica¬ 
bility of his project. This person bad 
a sailing vessel, and he argued that, if 
he could direct the motions of this ves¬ 
sel, why should he not be able to guide 
a balloon in the same manner ? I told 
him tkat, in the former case, the vessel 
•moved in two different media, the bull 
being in one, and the sails in another; 
and that, before be could direct his 
balloon, he roust prove* that the wind 
passed it, as it passed the sails of a vest 
gel. I then enquired, how he niean- 
to lake op and set down his passengers'' 
And this, it appeared, was to be accom- 
plislicd by lowiTing and elevating un 
elegant ebair, by means of a windlass. 

CLaughter.) When I was last at his 
house, be*praduced a 5L note, which” 
was all that remained of 50/.; the re¬ 
mainder having been expended in ad¬ 
vertisements, to bring his company to 
hear. Thus it appears, that some men, 
thoufh intelligent on many subjects, 
on others exhibit a kind of insanity. 

Another gentleman, who is still liv¬ 
ing, and possesses considerable skill iu 
^mechanics, proposed to construct 
balloon which should start from the 
place where it was made, and after go¬ 
ing round London, should return to the 
spot from which it started. The motive 
power, in this case, was to be the steam 
engine, and the prejector employed a 
, number of ingenious mechani cs, for some 

* years/v for the accomplibhraent of his 

design. Now, if steam engines could 
be made of hssttepaper, there might be 
some chance of carrying this plan Into 
effect; bnt when the great weight of 
steam engines is considered, it must be 
evident that their agency cannot he 
employed, in directing the motions of 
aerostatic machines. *■ 

Balloons were next inflated with ear- 
buretted hydrogen gas, by Mr. Green, 

* who vvas the first aeronaut that ascend¬ 
ed with a balloon filled with this gas. 
Mr. Tatum here eologizjBd the con- 
atruefion of Mr. Green’s balloon, the 
seams of which were cemented together 
in such a manner, that the silk gave 
way sooner in any other part than 
where it was joined. The Lecturer 
would have had no hesitation in 

^ ascending with him, wilBout any other 
' security to the seams, but Mr. Green 
was over-persuaded to lake the addi¬ 
tional precaotion of having them 
stitched. Wiien he first proposed 
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ascending with a haUooR^iiUed with 
carlmretted hydrogant many philosofthi- 
ral men pronounced the things impotsi- 
hie, front an idea* that the gas was ape- 
cidcally heavier than it really ia ; but 
that Mr. Gkraea 'actually did ascend by 
this nie^Bt muiiK pf the Member^ per¬ 
haps, ItAd ah oppoitppUy of witness- 
iog* 

Mr. Tatpna bpviiij; thpa concluded hia 
historical ahetch,proceeded to an expe¬ 
rimental illustration of iiU subject. 
The Urst experiment 'exhibited a cylin¬ 
drical vessel cd'water,containingha small 
glass balloon, which descended, re¬ 
mained stationary, or ascended, accord, 
ing to the pressure of the Lecturer’s 
bund on the cover of the vessel, on the 
principle of the '* Cortesion Devils,'* 
described in Mr. Gowring’s lecture 
(page SI4). This experiment was va¬ 
ried by .means of another vd-ssel, open 
at the top, and containing a similar 
balloon, which remained at the bottom 
of the vessel, owing to its specific gra. 
vity being greater than that of the wa¬ 
ter in which it was immeiped. «..Soaie 
hot water was then poured in, and the 
heat thus communicated, rarefying the 
small quantity of air contained in the 
balloon, forc^ out a portion of the wa¬ 
ter, and thus rendered it specifically' 
lighter than the surrounding fluid, in 
consequence of which, it frose to the 
surface. Upon pouring in cold water, 
the air in the balloon was condensed, 
the water was re-admitted, and its in¬ 
creased specific gravity caused it again, 
to descend. ' i 

Some nther experiments were then 
performed, illustrative of the fact, that 
bodies will ascend, when surrounded 
by a flnid of greater specific gravity 
than theipseJves; and also demon¬ 
strating tim elasfic% of the air. The 
Lecturer then adverted to the sugges¬ 
tion of Francis Lana, an ancient writer, 
who proposed to exhaust the air from 
hollow vessels of thin copper, and, bn 
that ineans, cause them to ascend. But, 
though the tteuretiral reasoning of this 
author was correct, the method he pro¬ 
posed was inadequate to the intended 
efifect; for as the Members are awate, 
that the atmosphere presses with a 
weight of ISlhs. upon every square 
inch, they must be sensible, that .if a 
hollow; ball of copper was made sisffi- 
ciently tltin to rise in the atmosphere, 
when, exhausted of air, it would be 
crushed together by t|ie external pres- 
Sjure, and if, ou the contrary, it was 
made thjtk euonglito resistthe pressure 


of the at mosphere, it would be to 
heavy to «Wnd in it. 

In ordeifto fill a balloon with hydro¬ 
gen gas, tf'o methods may be adopted ; 
one of which is, to effect the decompo¬ 
sition of rvater by means of mlplmnc 
acid and^xtne / and the other, by passing 
thtrsteam of hot water through a heated 
iron tube; the oxygen of the water, in 
.both cases, uniting with the metal while 
the hydrogen is set at liberty, and passes 
into the ralloob. To shew that the 
hydrogen is produced at the expense of 
the water, the Lecturer placed some 
granulated zinc in a glass retort, and 
poured upon it some highly concen¬ 
trated sulphuric acid. The neck of the 
rqtort was placed in cofomunication 
with the pneumatic trough, hot no ky- 
.drogen was evolved till water-woi poured 
into the retort, when (begas was imme¬ 
diately generated, and rose in the v«s. 
sel in numerous bubbles. 

Mr. Tatum then proceeded to fill a 
balloon, a few inches in diameter, with 
hydrogen gas, generated as in the pre¬ 
ceding experiment, by the mutual ac¬ 
tion of sulphuric acid, water, and zinc. 
The apparatus used fo\ this purpose, 
was very ingeniously contrived, the 
tube through which the acid was poured 
being bent upwards like a syphon, in 
the middie, and then bent downwards. 
By this arrangement, the bend of the 
tube remained filled with the acid, 
which could be supplied at the upper 
orifice without opening the apparatus, 
and without the possibility oC any of 
the gas escaping during tlie operation. 
The small lialtoon was soon inflated, 
and would have ascended to the ceiling, 
if it had not been purposely confined 
by a string. It, however, reinaiued 
For some time suspended a short dis¬ 
tance above the lecture-table, when it 
became specificSlly heavier than the at- 
inosphere, and, consequently descend¬ 
ed. The Lecturer then attempted to 
shew that, though the balloon would 
qot float in common air, it would be 
supported in a denser medium; and he, 
therefore, endeavoured to introduce it 
into a vessel filled with carbonic acid 
gas; but tbe«''essel was not quite large 
enough to admit the balloon without 
coming in contact with its sides, and 
tha expeidment, consequently, foiled; 
though, under*) ot^er” ciroumstancex, 
there coiBd been no dottbt of its 
success. 

Mr. Tatum then exempUAed the ex¬ 
periment of Dr. Priestley, by inflating 
some soap~bubhles with hyihogen, and 
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provt^d the inflanunable nMnre of the 
fyas by applying a ligl»t ul same of the 
bubbles as they aBceuded| when they 
instantly hurst into a flaiae. He also 
observed, that when small palloons are 
made to ascend by rarefjiing the air 
they contain, a lighted body (for in. 
stance, a piece of sponge dipp^ in 
spirits of wine), is generally attached 
to^them; this, however; is not necessary 
to cause their ascent. A paper balloon 
nearly 4 feet in diameter, was now held 
up by the assistant, while the Lecturer 
applied the dame of a sheet of brown 
paper to the large orifice at the bottom ; 
tlie heat of the fiame soon rarefied the 
small quantity of air in the balloon, 
til] it becafite fully inflated, and, upon 
being liberated, it rose to the roof of 
the theatre ; where it floated for a short 
time, and then descended into the pit, 
and was passed to the lecture'-tahle by 
the Members. 

Mr. Tatum concluded by observing, 
that, as he could not complete his re¬ 
marks on Aerostation in one lecture, 
he should continue the subject, on Fri. 
day next, when he should fill some 
balloons of greater magnitude, and aUo 
explain the mode of ascertaining the 
cubic contents of balloons, which it 
was necessary to know before their 
iistvttdir^ power could be calculated* 


Mr. M‘William then reminded the 
Members that the time was near at 
hand, when they would be called upon, 
according to the rules and orders of the 
Institution, to elect a President, 4 Vice- 
Presidents, a Treasurer, and 15 Coimnit- 
tee men. He therefore requested the 
Members to transmit to the Committee, 
as soon as possible, their nominations 
of persons properly qualified to fill 
the above offices. 

(f 

LECTURES FOB NEXT WEEK. • 

Wednesday, February the slb, Mr. 
Fhend’s First Lecture on Geography. 

Friday, February the lOtb, Mr. 
fuii’s Lecture*on Optics. 

mechanics’ institutions, .and 

TOM PAINE’f WORKS. 

OuB renders wfll, we bAve no doubt, 
consider the title of the present article 
as exhibiting a mott e^aordinary and 
unnatural association jgf ideas, and 
they will very naturally enquire wiiat 
possible connection can exist between 
the two subjects therein specified. We 
really cannot tdil them j for we should 
soon have thought of identifying 


honesty with thieving, or Ja^emaut 
with the Deity, as of mentioning Mk- 
ctiANics' Institutions and Tom 
Paine in the sarw breath. 

It appears, hoWver, by the public 
journals, that the anniversaiy of this 
man's birth was celebrated, a few days 
since, by a dinner at the Crown and 
Anchnr tavern, upon which occasion , 
•the chair was tal^ by Csulile, and 
the principal spouter was the Reverend 
Robert Taylor, Secretary (at a salary 
of 20^. per annum) and orator-genenu 
to'the mis-named ** Christian Evidence 
Society.” In the course of the pro¬ 
ceedings (as reported in the News¬ 
papers), a Mr. Henman, in proposing 
as a toast, ** Success to Mechanics* 
Institutions," had the effrontery to at¬ 
tribute their establishment, within the 
last two years, to the dissanination of 
Tom Paine’s writings!!! We believe 
there is not an individual who is really 
acquainted with the origin of these ex- 
celieKt institutions, who is not able to 
give the lie direct to this' impudent as¬ 
sertion. We should not have noticed 
this contemptible assembly, if its pro- 
• cetdiii^ had not been unnecessarily 
and injudiciously blazoned forth in the 
papers; but as this has been done, we 
would ask whether tlicre is a jot of 
evidence, either Christian or unchns- 
tian, that the diffusion of Tom Pmne’s 
, works has been connected, in the most 
remote manner, with the anxiety for 
scientific instruction, which has led to 
the establishment of Mediainics’ Insti- 
hitions? Is it to the strenuous exer¬ 
tions of many of the most distinguished 
ministers of the Church of England, in 
promoting the objects of these Insitu- 
tipns in different parts of the country, 
that we are to look for this evidence ? 
Or are we to infer it from tlwj result of 
the ^plication made, not long since, to 
the Committee of the London Mecha- 
n,ics’. Institution, by the 'RevertW 
Robert Taylor, to ei^^e their Theailre 
for the use of the “ Christian Evidence 
Society?" an applicalLon whieJ^ with¬ 
out a mcimcnts hesitation, without a 
moment’s discussion, was rejected with 
contempt, and even with disgust 
" Convmced’as we are of tlie unpoitant 
benefits that have already result^ hoiu 
the establishment of Bi|echanics’ Institu¬ 
tions, and the still more important ad¬ 
vantages which they will ultimately 
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produce to society, we have cantioubly 
avoided any notice of llie futile at< 
tacks that have been made upon them 
by certain literary purveyors, whom 
we should hft into uhmerited import¬ 
ance by honouring them wUh a re¬ 
ply. From direct attacks of this kind, 
the friends of Mechanics' Institutions 
have nothing to fear, because bofh the¬ 
ory and practice have proved their ar-* 
guments unanswerable. But when a 
number of individuals, associated for 
the purposes of blasphemy and sedition, 
presume to identify themselves with the 
promoters of such Institutions, it is time 
to apply an antidote to the poison they 
are attempting to infuse. The Poet says, 

“ An open foe may prove a enrse, 

*' Hut a pretended friend is worse j” 

and from the mischievous uipport of 
such friends as these, Heaven deliver 
Mechanics’ Institutions ! We 
cannot conclude, without expressing 
our regret, that any of the respectable 
journals should have devoted the*? co¬ 
lumns to an account of the dinner al¬ 
luded to. Notoriety is the principal 
object of the speakers upon such oc¬ 
casions, and they would soon be sick < 
of speech-making, if their illiterate 
rhapsodies were not bruited to the 
public in the newspapers. 

SULPHUR IN THE ATMOSPHERE 
DURING THUNDER. 

To the Editor of the Mecka'^ics' 
Register. 

Sir,— will feel obliged to any of 
your Correspondents, who will explain 
to me in what way sulphur is supposed 
to be generated, or why it is found to 
exist in the atmosphere during thunder; 
as its presence at such time is very ap¬ 
parent, from the strong smell it emits, 
and die brassy appearance of the 
clouds. It has also been detected in 
the rain xoater, that falls during a 
thunder storm; but J never before 
heard of its being perceptible in such 
quantities, as appears by the following 
extract of a letter from the Rev, Mr. 
Gemmell, dated at Sharon Place, Up¬ 
per Canada, 2eth October, 1825 (taken 
from a Scotch paper), which says— 
“ We had a thunder storm, about the 
middle of June, which, in some places 
not very distant from us, broke over, 
or tore up from the roots whole acres 
of trees: in our immediate neighbour¬ 


hood it war not so severe. Tlie light¬ 
ning was ’!cry frequent and vivid, 
and the Blunder correspondent ami 
loud. Wl^lUt was very remarkable at 
this time, was the vast quantity of sul¬ 
phur whfcK fell with the rain; it was 
visible in every dish of water or tub. 
.standing without, in which there was 
any water; and also on the ground. 
The clouds flying over our heads were 
yellow with the sulphureous matter, 
and the smell very strong. It was one 
of the warmest days I had ever seen. 
In the forenoon, the thermometer rose 
in the shade to 110 degiees." 

I remain. Sir, 

Your obedient servant, 
Leigh Street. G. II. 

P. S. A small quantity of potash is 
also said to be observable in snoxj 
water. —Query: From what cause > 

DEPOSITION OF MOISTURE IN 
EXHAUSTED RECEIVERS. 

To the Editor of the Mechanics' 
Registcry 

Sir, —Observing in your Register 
an enquiry, addressed to Mr. Gownng, 
by one of his hearers, on the subject 
of the clouded appearance of a re¬ 
ceiver, during the process of exliaiist- 
ing it of atmospheric air, it occurred 
to me that the vapour which attaches 
itself to the receiver, is produced by 
the sudden abstraction of the crlonc, 
which has the effect of converting the 
moisture remaining in the vessel, lu 
conjunction with the rarefied air, info 
a kind of hoar-frost \ which is after- 
i/^ards deposited, though invisibly, up¬ 
on the pump-plate. X. Y. 

---- 

TO CORRESPONDENTS. 

We have not yet hud time to trunslale 
the Letter transmitted by our French Curre 
spondent, Taoitanus, but It will be attended 
tom soon ns possible. 

Ikquirbmiio is informed, that eommuniea-^ 
tions for the Mechanics’ Register must be sent 
to the Editor, at Messrs, GltTord & Co.’s, (>2, 
Paternoster Bow, and no where elte. We are 
at a loss to conceive by what perversity ot 
judgment iNQtniiKNno can have supposed, 
that the proper way of transmitting letters to 
one Editor, is to put them into another Edi 
tor’s box, n 

<3MO’e ‘Queries vt 111 ^e inserted; his First 
Letter did not us.' 

Communications have been received from 
D. D. D.—I. 8,—J. W., Brighton—-W. M. 
—-R. J.—T.H—"-h,---A Constant Reader-- - 

A Member of the L. M. I_dre, several of 

which are unavoidably postponed for want ut 
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*' Knowledge of books in reclnae men, i* like that sort of lantern, which hides him who 
vnrrles It, and serves otily to pass through secret and glcAniy paths of his own j but in the 
possession of a man of business, it is tis a torch In the hand of one who W willing and able 
to i-Jiew those 'vho are bewildered, the way which leads to prosperity and welfare.” 

'' ■* SVaCTATOR. 
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I^IDAY, FEBRUARY 3. 


hero’s ALTAB. 


The great expansive force of steam 
was known at a very early period, and 
the engi.'e contrived by Hero, of Alex¬ 
andria, may be considered as a sulti- 
ci(!nt illustration of this fact (vide 
Vol. II. page 324). The c/ast/c power 
of air was also ♦generally understood, 
and our jfronlispieco,' this week, fur- 
nishi 1 a picturesque view of the appli¬ 
cation of this knowledge, to *aid the 
purpose of idolatrous superstition, de¬ 
scribed by the same philosopher, who 
Avas one of the builders of the church 
(now tlie mosque) of Saint Sophia. 

The altar. A, is supported by the 
base, B, a communication being made 
by the dotted aperture, E. *" The lower 
vessel being filled with any injiamma- 
hlc fluid {alcohol, lor instance), the 
application of a lew hall-extinguished 
embers to the top of tlie altar will ex¬ 
pand the air conlamod within it,*which, 
pressing pii the surface of the fluid, 
must cause if to ascend the tube, C. 
The vase supported by the priest, at D, 
will then overflow, and the fuel wall 
appear to blaze by super-human aid. 

This description is extracted from a 
curious account of Hero’s scientific la¬ 
bours, published in Greek, with a Latin 
translation. Paris, 1093, Folio.— 
(Hcient/fc Gazelle,) 
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MR. TATOM's 

SECOND LECTCUE ON AEROSTATION. 


MODE OF FINDING THE CUBIC CONTENTS 
OP A BALUOON—EXPENSE OP CON. 
STRl'CTING ONE—SCIENTIFIC OBJECTS 
OF AEROSTATION—GREEN’s BALLOON 
-riAUNBRIN’S AERIAL VOYAGES- HY¬ 
DROGEN GENERATED BT THE AGENCY 
OF IRON AND ZINC—PARACHUTES— 
MODE OF DIRECTING THEIR DESCENT 
—ASCENT OF A BALLOON IN THE FORM 
OF A WILD BOAR — MONTGOLFIER 
BALLOON—SUOGKSTTONS FOR DIRECT¬ 
ING THE COURSE OP BALLOONS, &C. 


After briefly recapitulating tfle 
principal points ad veiled to in his for- 
m&e lecture, Mr. Tatum proceeded to 
explain the mode of ascertaining the 
cuhic content!/ of a balloon, which is 
effected by multiplying the cube of its 
diameter by the decimal fraction .f)236. 
Thus, if a balloon be 31 feet in diame¬ 
ter, the cube of this number, viz. 2‘J7<Jl, 
being multiplied by .5236, mil give 
15598.5676 as the cubic contents ofa bal¬ 
loon of that magnitude. (This calcula¬ 
tion was exhibited at full length on the 
large diagram board.) Now, when the 
cubic contents of a balloon are found, 
it is not difficult to ascertain its ascend¬ 
ing power ; because we can readily find 
the weight of alino',pheric air required 
to fill it, and also the weight of the same 
quantity of hydrogen gas, and the dif¬ 
ference between these two weights will 
be the ascending power of the machine. 
But it should be considered, Ihai tlie 
hydrogen used for inflating balloons is 
not procured in a pure state, particu- 
larly when it is obtained by decom¬ 
posing water by shavings of iron, A 
considerable allowance must t^ierefcre 
be made, and instead of calculating the 
hydrogen at one-twelfth, we should 
reckon it at ahout one-ninth of the 
weight of atmospheric air. 

With respejet to the expense of a 
balloon of this magnitude, it may be 
obsenvod, that it would require 440 
yards of silk, at 7s. per yard ; though 
/"or ready money, of wliich we all know 
the value, it might per'haps be obtained 
at 6s. 6d. The expense of the silk, 
then, woul^ be about 1501.; and reck¬ 
oning 10/. for varnishing, 50/. for woik- 
manship, and 50/. ur 60/. for the car 
and netting, ^le whole expense would 
amount to yearly 270/. 

The mode of filling balloons, now 
generally adopted, is by means of the 
gas-pipes, which is a much cheaper 
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plan tlian inflating them with|Aif(ir/isen, 
and relieves the aeronaut from a great 
deal of care and anxiety ; as has no 
occasion to trouble himself about the 
methods of generating kj/drtgien gas. 
The filling of the balloon depends ujson 
the degree of pressure at the gas-works, 
and it has been in consequence of a de¬ 
ficiency in this particular, that balloons 
have soraetiincs not been properly filled 
by this method. The quicker balloons 
are filled, the more likely they are to 
ascend ; for with all the precaution that 
can be used, ttiey cannot be made per¬ 
fectly ail-tight, and during their infla¬ 
tion, time is allowed for the escape of 
a juirtiou of the gas through the im¬ 
perfect parts. 

Aerostatic excursions have generally 
been undertaken with a view to pecu¬ 
niary 1 profit, though some scientific 
gentlemen have ascended, and the Lec¬ 
turer was of opinion that aerostation 
might be of considerable utility in pro¬ 
moting a variety of scientific objects. 
Observations might be made, at con¬ 
siderable altitudes, on tlie vibrations of 
llie paiiluhim, which are known to vary 
in different latitudes, from the equator 
to thsafiAles. The varialton and dip of 
the magnetic needle might also be sub¬ 
jected to examination duVing aerial 
voyages. The exact state of the air at 
' certain altitudes, might be examined, 
under different circumstances; for the 
T.ecturcr had some doubt* whether the 
atmosphere possessed the same degree* 
of levity over a plain, as at the toji of a 
mountain ; or, in other words, suppos. 
mg the height of,a mountain to be 2000* 
feet, and a balloon to ascend to the 
same altitilde over a plain, whether a 
cubic foot of air, in both -these situa¬ 
tions, would be of exactly the same 
Weight. The electrical state of the at¬ 
mosphere, and alscf its refracting power, 
might form other impur<i#nt subjects 
fot philosophical observation at great 
alt tudei; but unfortunately, these sci¬ 


entific objects have not been attended 
to of late, iu aerial excursions. 

Mr. Tatum here again adverted to 
the first balloon donstiucted by Mr, 
Green, of whose intelligence and in¬ 
genuity he spoke in the highest terms. 
He produced a specimen of the manner in 
which MS'. Green formed the seams of his 
balloon, the strength ofrwhich was ti icd 
by attaching weights to the silk, and 
the result was, as before .stated, that 
the balloon was proved to be stronger 
at the seams than in any other part* 
Mr. Green perhaps acted prudently in 
afterwards sewing the scams, at the 
request of his friends, but tliis could 
not be donq*without puckering them, 
and diminishing the neatness of their 
appearance. 

The Lecturer next alluded to the 
aerial ^yages of the ^celebrated Gar- 
nerin, who was introduced to him at 
his Iccturc-room, when he was last in 
England, and left with him a printed 
jMlper, containing an account of some 
of his piincipal excursions. In this 
paper, M. Garueiin observed, that a 
long succession of ascensions had con¬ 
firmed him in his opinion of the advan¬ 
tage of making nocturnal excursions; 
and it aj^pcated, from the concise state¬ 
ment of his voyages in the upper re¬ 
gions, that upon one occasion, he tra¬ 
velled 384 miles in 7 hours, being at 
’the rate of nearly 55 miles an hour. 
On other occasions, be went 245 miles 
in 9 hours; 337 miles in 17 hours ; and 
finally, at the coronation of Napoleon, 
he travelled 900 miles in 22 hours } a 

distance which, the Lecturer believed, 

* 

had never been equalled by any other 
aeronaut. 

It has been said that, by acting with 
sulphuric acid on iron, one-fifth more 
hydrogen is produced, than when tine 
is employed j but the Lecturer had 
ugver found that to be the case. On 
the contrary, he had always been able 
to obtain the gas in greater quantity, 
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asjtvell as in a purer state, from zinc 
than from iron. Mr.Tatum endeavoured 
to demonstrate this fact by generating 
hydrogen by the agfency of both these 
metals, but the experiment was not 
perfectly completed. The quantity 
of hydrogen produced by means of the 
einc, was indicated by attaching a 
piece of paper to the outside of the 
vessel in which it was received over 
the pneumatic trough. The ».uantity 
of hydrogen liberated by the agency of 
the iron, and received in the other ves¬ 
sel, was certainly nut so great, but, at 
the close of the lecture, the bubbles 
of hydrogen were still passing up, 
though slowly ; and as far rs we could 
judge, the result of the experiment, if 
more time had been allowed, would 
have confirmed the Lecturer’s observa¬ 
tion. ^ 

One reason why the hydrogen pro¬ 
duced by iron, is not so light as that 
produoed by sine, is, that turnings of 
cait-iron are employed in the operS- 
tinn ; the consequence of which is, that 
the carbonaceous matter x;ontained in 
the iron becomes converted into carbo¬ 
nic acid gas, which is much heavier 
tlian atmospheric air; and the produc¬ 
tion of this gas is avoided whCa ztnc is 
employed. The Lecturer had some¬ 
times found that small balloons, filled 
with gas from tron-tU7nings, would not 
ascend, while those inflated by means 
of zinc, ascended very readily. He 
bad therefore requested the apparatus* 
keeper, Mr. Bluett, to procure the 
best iron be could get, for the experi¬ 
ments of tlie present evening, in order 
to avoid using cast-iron for producing 
the hydrogen that would be required. 

Mr. Tatum here filled a balloon, only 
a few inches in diameter, with carburet- 
ted hydrogen gas, and observed, that 
be believed he was the first person who 
had sent up a small balloon filled with 
this gas. The little balloon rose with 
great facility to the deling of the The. 


tre. The j|Lecturer then repeated hig 
remark, tliat it had been denied, even 
by gentlemen high in the scientific 
world, tmt a balloon would ascend, 
when inflated with this gas. It should 
be fecolFected, however, that there arc 
two kinds of carburetted hydrogen gas, 
one of which' is only about half the 
weight of atmospheric air. It is well 
known, that a balloon filled with this 
gas has ascended, even though it was not 
made of silk. Mr. Green, who failed in 
his attempt at White Conduit House, 
with a balloon of this kintl, afterwards 
made a private ascent with the same 
balloon; and though he took another 
gentleman with him, a more complete 
and successful ascent was never wit¬ 
nessed. 

The Lecturer then repeated the ex¬ 
periment which had fkiled in the pre¬ 
ceding lecture, owing to the balloon 
being too large, or the vessel into which 
it was introduced too small (vide page 
254). The balloon used upon thi*! oc¬ 
casion did not exceed 3 inches in dni' 
meter, and was indeed so small, that, 
when filled with hydrogen, it would not 
float in [the atinospheie at all. Not¬ 
withstanding this, when it w^s placed 
ill a vessel of carbonic acid gas, it im 
mediately floated, and when the vessel 
was inverted, it rose rapidly to the 
surface. This was an evident proof, 
that the ascent of a balloon depends 
upon its being of less specific gravity 
.than the medium in which it is iin. 
mersed; and it is upon the same prin¬ 
ciple that a ship docs not draw so many 
‘feet in salt as in fresh water, because 
the specific gravity of the former is 
greater than that of the latter. 

We ought always to take advantage 
of every contrivance that may render 
an excursion through the atmosphere 
as safe as possible. Bllloons have some¬ 
times burs^) and if the rent takes place 
near the top, the destruction of the 
aeronaut is almost inevitable; but if a 
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parachute be nttacbed lo the flaachine, 
lie may descend in safety, as^tjavneriu 


did, in this country, some years ago 
The Lecturer here adverted t^the vio¬ 
lent oscillation which took 

n» ^1 


»\lace m 
'ns <ie- 


Garnerin’s parachute during 
scent, and exhibited two moveable dia¬ 
grams, one of whirh represented Gar- 
I'erin’s paiachute, and the other a pa¬ 
rachute on an improved construction, 
by which, the inconvenience of this os¬ 
cillation was obviated. The improved 
IMiiichufe was very slightly cuived 
111 its form. .Mr. Tatum then staled, 

I hat he had attached a parachute of 
each kind to a Montgolfier balloon, 
which was so contrived, by the igiii- 
tion of a piece of touch-paper, that 
both the parachutes were dropped at 
ilic same time, and at a cousidorable 
elevation. His object was to ascertain 
wliicli descended soonest, and which 
oscillated most, land, contrary to his 
expectation, the improved parachute 
not only descended without oscillation, 
but occupied rather more time in its 
descent than the other. 

Two small paper parachutes of the 
different forms alluded to, were now 
dropped at the same moment from the 
uppergallcry of the theatre, and the 
manner of their descent corifirmed the 
observations of the Lecturer, though the 
height was hardly sufficient to allow of 
^ a perceptible difference in the time of 
their descent. 

Mr. Tatum then observed, that it 


the centre of a horizontal piece of wood, 
about 8 inches long, and, upon being 
dropped from the gallery, it descended 
in a perpendicular direclioii. The car 
was then suspended from one of the 
extrenatks of the piece of w'ood, and Jet 
fall from the gallery as before, but a 
decidedly horizontal motion was now 
coVnmunicaled lo it, i^fid it descended 
outside the lecture-table, several yards 
from the^ perpendicular. The manner 
in which the car was suspended was 
such as to allow the aeronaut to alter 
its situation with respect to the hori¬ 
zontal bar, by means of lines and pul¬ 
leys. 

TiieLeclurer next proceeded toan ex¬ 
perimental iTluslration of the science of 
Aerostation, by infiatiiig a large bal¬ 
loon, in the shape of a reild boar. This 
balloon was made by a very ingenious 
Germa#, now deceased, who had ex¬ 
hibited extraordinary skill in the for¬ 
mation of balloons of this description, 
some of which represented persons on 
horseback, and were .so correctly formed, 
that the features of the persons they 
were intended to represent might bu 
recognised. 

The mis-shapen and crumpled mass 
mliich formed the wild-boar balloon was 
now attached to the extremity of a 
tube, communicating with an apaitmcnl 
beucath the Theatre, in which the Ay- 
, drogen was generated for its inflation. 
As the gas entered the balloon, it gra¬ 
dually expanded, till the boar burst into 


was possible to give a direction tp the* his full proportions, and exhibited all 
descent of one of the improved para- the symmetry of his elegant figure, 
chutes, by a method which could not^ amidst the applause and laughter of the 


be applied to thS old ones. This was 
certainly a very desirable object, if a 
balloon should happen to burst on the 
sea, or over a marsh or a £road river, 
as the aeronaut might be able to direct 
the parachute, ev,pn against the wind, 
and thus avoid the threat^ed dangtr. 
A small car was now suspended to the 
parachute under which it hung from 


admiring spectators. His involuntary 
efforts to. freu himself from the ties 
which bound him to'the eaith, afforded 
sufficient evidence of his interna/ energy; 
and when, at length, he was with some 
difficulty liberated from his trammels, 
the unwieldy trute soared into the at- 
ntosphere with prodigious dignity, and 
seemed to look with contempt on the 
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crowd of humble mortals beneath him. 
Some necessary assistance was given to 
his perambulations by means ofa string, 
held by a person in*the area before the 
lccture*table, who conducted liim to 
various parts of the theatre; sometimes 
directing his aspiring flight to a survey 
of the lofty lantern of the lertiA-e-room, 
and sometimes giving him an oppor¬ 
tunity of making his obeisance to the 
spectators in, the gallery, and qf paying 
bis respects to his friends in the pit. 
Ilis majestic deportment was witnessed 
by the audience with sliouts of applause, 
and he at length descended from his al¬ 
titude, to occupy a more humble station 
beneath the gallery. ^ 

A balloon ofa globular form, filled with 
hyttrogetif was then sent up, after which, 
the paper Montgolfier balloon which 
ascended at the close of the previous 
lecture was again inflated, by rdiefying 
the air it contained ; but upon this occa¬ 
sion, a quantity of flat, dipped in spirits 
of wine and ignited, was attached to li)C 
balloon, so as to burn within it. The 
balloon was tbeii allowed to ascend, and 
was confined by a string for the purpose 
of directing its movements, but in at¬ 
tempting tn conduct it through the air, 
the flame (which was rather lai;ge) caiiie 
in contact with the tissue paper, and the 
balloon took fire and was destroyed. 

A valve is fixed in the upper part of 
every balloon filled with hydrogen^ that • 
the aeronaut may be enabled to let out a 
portion of the gas when he wishes to 
descend. A model of this valve was ex¬ 
hibited, and also an elegant model of a 
contrivance for obviating the sudden 
concussion frequently experienced by 
aerial travellers when the balloon reaches 
the earth ^in its descent. This was ef¬ 
fected by attaching elastic springs to 
the bottom of the car, and the plan 
seemed extremely well adapted to the 
purpose intended. 

When persons speak of navigating’a 
balloon in the nir by means of wings or 


sails, they^ should recollect, that uiilcw 
these wings, ke. are returnedesfgeniffi/f, 
after striking the atmosphere, the action 
and rc.iiqCiou will he equal, and no eflVrt 
will be 4il!iduced ; their motion, to be at 
ull^flective, shoidd, tlierefore, resemble 
wliut is called feathering'’an oar. The 
Lecturer here" cxliibited a model, con¬ 
sisting of four broad surfaces or fans, 
slightly curved, and attached to an axle, 
at angles of 4bo with the axis on which 
they were made to revolve by turning 
a handle. When this apparatus was |)nt 
in revolution, a current of air appeared to 
pass between the fans towards the band 
of the operator, and it, therefore, seemed 
possible, by means of a machine of this 
kind, to produce a current of air, in a 
direction difl'erent from that in which 
the wind might he blowing. 

Mr. Tatum then observed, that Mr. 
John Evans, sou of the Ucv. Dr. Evans, 
had written him a letUr, in which he 
had suggested a method of directing a 
balloon in the air by an application of 
the principle of the iocliiied plane. 
The Lecturer spoke very highly of Mr. 
Evans"s mathematical and mechanical 
talents, but stated, that bis plan w»s 
only applicable to Montgolfier balloons," 

Mr. Tatum bad now considerably ex 
ceeded the„time to which the lectures 
usually extend, and he, therefore, found 
himself under the necessity of concluding 
by informing his bearers, that on the 
following Friday, he should direct their 
attention to the science of Optics. 

r 

i ' 

LECTURES FOR NEXT WEEK. 

^ Wednesday, February liitb, Mr. 
Frbnd’s Second LectuVe on Geography. 

Friday, February 17th, Mr. Tatum’s 
Second Lecture on Optics. 

__ O _ 

DERBT MBCHAirtCS" IKSTITUTION. 

This Institn|ion, wkich was established 
in August last, has commenced Its ope¬ 
rations witff'the most favourable pros¬ 
pects of succpbs. The two first courses 
of Lectures, were delivered to the Mem- 
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bers, on flic sciences of Chemistry and 
Anatomy, by Mr. DoruLAfit Fox, in a 
manner excellently ■well adapted to the 
understanditi^'S of his aitdienee, who, by 
the strong* interest they iiiallifested, af¬ 
forded a strikiiij^ proof of tl^iinniediute 
beueht of the Institution, nnc|exeited a 
gratifying' anticipation of its fiiturt; iid- 
rantages. The following excellent re- 
murks, by the Editor of*a Derby News¬ 
paper, arc prefixed to an interesting 
Re]»ort of Mr. Fox’s introductory Lec¬ 
tures 

*“Wr know,’ says a conlemporaiy 
writer, ‘of no way in whirli greater good 
can be done, than by leinoving ignorance, 
in wlii<b most of the evils of life liare 
Ibcii orifiin.’ We believe that this is a truth 
which is almost nniversally admitted; 
and the only question will be, what is 
the nature of the knowledge that ought 
to he imparted ? First, we would ask 
the quest ioiierwhat is the nature of the 
know tedge that ought to be denied ’ Here 
tlie proof of the negation lies most de¬ 
cidedly with the objector. Lr iiiai 
would liiiiil human acqiiuenients, takes 
tipon himself a most serious lesponsibi. 
lity : he that asseifs for himself, or Ins 
class, a moiioply of any species of in¬ 
formation is called upon to inukc his and 
their title good upon the most iincoii-' 
Irovertihle evidence, or he stands forward 
ill a position very little to he envied.— 
It is with a peifeci couvietion that all the 
branches of knowledge are dependent on, 
and illustiative of, each other, that we 
repw to find no limit or peculiar direc. 
tion attempted to be given to the acqiiirc- 
mciits now od’ered to .the operative 
iiiaoiifactuiers at tlie WEriiANics’ Jnsti- 
TtJTioa's either here, in Derby, or else¬ 
where. It IS for such Institutions to he 
general: individuals will afterwards 
select and pursue the dhlects of their 
pniticiiliir choice. Tlfat every person 
who enters an Institution will leceive jn- 
farmation Iheie can he no doubt; and 
whether or not that information tend 
directly, or only indirectly, to aid Ijim 
in the pursuits to which lie may be ny 
study engaged, or by choice devoted, 
still, who wiM say that when he quits its 
hall, he has not a moic ei^argcd view of 
the pursuits of his fellow men, and theie- 
forc of the general bearings and interests 
of ipeiety ? Our Labour and daily tasks 
are frequently, itnd wiUhe, as they ought 
to be, generally, the pv'jjjary ohjeels of 
our study ; hut lie imist have a very iiar- ' 
row capacity himself or a very indiTOreiit 
acquaintance with human nature, wiio 
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supposes that the mind of man can be 
hound down to the contemplation of its 
daily tusks. It is the peipetiial anxiety 
to relieve omselves from the tedium of 
one narrow track qf impressions that pro¬ 
duces mofe than half the miseries of so¬ 
ciety. We are not so niiieh exhausted as 
we are satiated by the monotony of our 
daily labour, and we do not so much re¬ 
quire ^-pose, as we do diversity of ideas 
•when we have Iain down our tools, or 
withdiawn our long*contiiiued attention 
from our appointed duties.—We look for 
a new,tram of ideas, a new elmnnel of 
thought; we look, in u word, for the re¬ 
lief of change; and it is from n want of 
that information wliich inig'ht enable us 
to participate in the knowledge that ele¬ 
vates and enlarges the understanding, 
that we are induced to fiy to leluxations 
that degrade us, and to the couiniuniea- 
tiori of th'* lowest animal ideas; which 
low ideas finding us incompetent to enter 
into more euiiohlitig discussions, take 
possession of all the remaining faculties 
uroiir licads and oui hearts. Hence it is 
that ^he plan of the Mechanics’ Institu¬ 
tions ought to he acted upon as exten¬ 
sively us possible : it is by such a plan 
that men acquire enlarged views of so¬ 
ciety, relinquish their uiifuiiiidcd pre¬ 
judices, and learn to respect themselves, 
even when they most closely investigate 
the propositions and opinions of one 
anotlier. Men thus instructed, easily 
comprehend each other, and the- relaxa. 
tioiis of eonvei Ration instead of nhnsing 
the soul, become, indeed, a feast of 
' rcasoii-” 


PItOFESSOU parish’s ISOMETRIC’AL 
PERSPECTITE. 

(Concluded from page 248.^ 

“ The laying down the timbers of ti 
sliip, or making a picture of one, shall 
be another example. 

“"'Let a vertical isometiical jdane be 
conceived to pass throtigh its keel, and 
to be infersf cU'd by the jiripendicular 
planes passjng through tlie ribs, and liy 
planes parallel to the docks. The iso- 
metrical lines, which artj the intersec¬ 
tions of these, may be measured m the 
ship, and represented ■witli their ptoper 
measures noted down in the picture, 
which will afi'ovd the means of repre¬ 
senting the ribs, and laying them down 
in tJieir pre per places. 

“ If iJiis should be design^ fw the , 
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purpose of constructing a ship from a 
given model,,it might.be sufficient to 
represent the ribs orriy on one side; 
those on the other side being the exact 
counterparts. If the purpose should be 
to make use of these lines for a draw¬ 
ing, they need be marked but very 
faintly, and the [artist will have little 
difficulty when guided by them^ to fill 
tip the representation by band. 

“ A regular fowification, which we 
will simpose to have eight bastiom, 
will am-rd another example.’ 

A person not conversant in .such a 
subject, is in general puzzled with 
plans and sections, and has very little 
idea of what is meant to ‘bo conveyed. 

“ But be would easily understand it if 
he should see every thing exhibited in 
a correct picture, especially where he 
has llie view of his object varied, as in 
a fortification, such “as has btsjn pro¬ 
posed. Let an isometrical 'ellipse be 
drawn, expressing tlie internal dlcum- 
ference of the place ; and anothef con¬ 
centric one, wliich marks the salient 
angles of ifie fortification on the prin¬ 
ciples already explained. Draw other 
guiding lines to every necessary point 
the lines of the fortification may be 
easily transferred from a common plan 
to the isometrical by the help of the 
scale of concentric (ellipses described 
above, fig. 7, which will serve also to 
lay down the length of the bastions 
and curtains, &c., in whatevei^direc-- 
tion they lie. Find the elevations of 
every part on the isometrical scale j and 
tluis the body of the place, the ditches, 
counterscarp, covered way, glacis, ra¬ 
velins, and all the outworks, will be 
represented to the eye as they appear 
in reality, and in every varied position, 
with the advantage of having all the 
admeasurements laid down with geo¬ 
metrical precision. 

“ If the artist should tliink the vertical 
lines in such an exhibition too small to 
give a correct idea of all'the minute 
elevations, there would be no tiarm in 
his increasing the scale in that dimen¬ 
sion in any desired proportions. 

“ The face of a., hilly or mountainous 
country like Switzerland, or the dis¬ 
trict of thrt lakes in the north part Of 
England, will afford another example. 

“ Isometrical horizontal lines may be 


drawn' representing lines in the level 
from which the height of the moun¬ 
tains is to be reckoned, so that vertical 
lines drawn from the summits of the 
moimtain^may meet them, on which 
the heiglife -may be marked (as well as 
recoidra in figures if required). And 
the mountains themselves may be 
drawn in their ’opographical situation- 
Their bearing-s may be marked by the 
help of the isometrical compass de¬ 
scribed in page 246. It would be easy 
to transfer them from a common map 
to the i&ometncal plan} and thus the 
face of the country might bo repre¬ 
sented just as it would appear from 
them the commanding height which 
the isometrical perspective supposes, 

“ Yet, astlie slopes of hills and|[moun- 
tains are seldom so steep as the line of 
sight, it might sometimes suit the pur¬ 
pose to represent the height of eleva¬ 
tions as twice or three times the reality, 
in order that mountains might project 
an outline on tlie plane behind j other¬ 
wise, the summit might be projected 
on the mountain ilselfj'which would, 
in a degree, destroy the effect of a pic¬ 
ture. 

** This art might be advantageously 
employed also for tracing what is be¬ 
low the surface of the earth, as well as 
wliat is above it. It may be applied 
to geological purposes, and give, not 
only the order ot the strata, biff Jheir 
variations and their geographical situa¬ 
tions, And,for tliis purpose, it might 
be useful to increase tlie vertical scale, 
in a great proportion, above tlie hori¬ 
zontal. It would be easy to mark the 
dip, or rise of the strata, as well as of 
the earth above,them: to represent their 
various disruptions; lo show the situa¬ 
tion and extent of fissures and metallic 
veins; to mark the boundaries where 
the uppei' strata have been swallowed 
lip, or cease to appear,, or where the 
under strata pu^ up towards the 
day. It would J^be easy to mark 
the vaiiatioqg in the .thickness of the 
strata in Afferent places, and to record 
the re^lt of experiments made at any 
point, hy boring or,, sinking slfrfts, 
which might bb done by drawing a 
vertical line downward, so as to repre¬ 
sent ffie thicknt^ of the kminap, which 
might be marked by different colours. 
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By such a method, the geologist might 
obtain a map of the country, which 
might exhibit, at one view, the general 
results of all the expcrime/tte and in¬ 
quiries that had been mad^elative to 
tliat science. And tiie ow^er of an 
estate might record, in a small conljjass, 
all that IS Unown resjx’cting its mine¬ 
rals, and be able, froift a comprehen¬ 
sive view of them all, to judge of the 
probability of success in sinkiiiga shaft, 
or driving a level. He might also 
make good use of this perspective in 
tracing his shafts and drifts m all their 
windings, elevations and depressions, 
and comparing them with the surface 
above, marking also the veins and 
strata m which they run. For if the 
artist know's what is beneath the siiv- 
tace, he has no difficulty in representing 
it as transparent. He must be careful, 
however, not to perplex himself by 
lines too much multi]>hed, and take 
adi'untage oi lus being able to paint the 
lines with difierent colours, for the 
purposes of distinction ; and he must 
use a considerable address in tlirowing 
out such lines as would be of little use, 
and retaining such as will “produce the 
effect of a picture, which should be 
well preserved, in order to make the 
exhibition_easily intelligible. 

“ If he should wish to make a draw- 
ijigyjl’ minerals or crystals this per¬ 
spective would be well suited to the 
purpose, • 

“ The point, however, on which the 
writer of this paper can speak with the 
greatest confidence is on the represen¬ 
tation of machines and philosophical 
instruments; having Been himself so 
much m habit of practically ap¬ 
plying to them the principles that have 
neen detailed; and this he has exem- 
plifiedi in the glates. • 

“ The correct exhibition of objects 
would be much facilitated by the 
use of this perspective, *even in the 
hands pf a person who is but little ac¬ 
quainted wHh the art of drawing; and 
^ Information* given^by such Sw¬ 
ings is rnuefa more definite and precise 
than that obtained by the usum nie. 
thods, and better fitted to direct a 
workman in execution.".? . * .. , / 


ECFECTS OF SII.ICA ON POTASH 
AND FLUORIC ACID, 

To the Editor of (he Mechanics' 
Register. 

Sir,*—I n applying, through the me¬ 
dium of your very useful miscellany, 
for an explanation of the circumstances 
to which I am about to allude, 1 beg 
to priAnise that my whole stock of 
chemical knowledge has been derived 
from the excellent lectures delivered 
by Mr. Cooper to the Members of the 
Londdh Mechanics’ Ihstitution, of 
which I shall always have reason to 
congratulate myself on Ijeing one of its 
earliest Members. If, thcrelore, my 
enquiry should appear absurd, niy in¬ 
ability to comprehend the valuable in¬ 
struction 1 have received, must be my 
excuse. '• 

Ill the last lecture delivered by Mr. 
Cooper, he stated that, in the manu- 
facti^ of pfatv‘glass, by beating sand 
vnth^arianate oj"potash^ the silicat 
or sifkx (for he appeared to use the 
terms synonimously), during its com¬ 
bination with the potash, exhibits de¬ 
cidedly acid properties, by forming a 
••neutral compound with the alkali. 

But, m a sub^quent part of the lec¬ 
ture, Mr. Cooper, after demonstrating 
the powerful action ai jluoric-acid gas 
upon glass, performed the experiment 
of saturating this gas with silica, in 
.which state its acid properties appeared 
to be ftcutralized, as it had no effect 
whatever on the glass vessel in which 
it was contained. 

In this case, then, the silica seemed 
to exhibit alkaline properties, by 
forming a neutral compound with tlie 
acid: and hence arises the difficulty 
in which I am at present involved. 
Am 1 to suppose that silica is both an 
acid and an alkali; or, at least, that 
it partakes of the properties of both ? 
If Mr. Cooper, or any of your intelii- 
gent Cerr^ondents, will have the 
kindness to explain this apparent in- 
consistehey, they will greatly oblige. 
Your constant reader, 
_ Fredf.ricu s. 

FURTHER OBSERVATIONS ON THE^ 
THEORV OF THE THUNDER-STORM. 
‘To the Editor of the Mechanics' 
Register. 

Sir,—T he friendly manner in which 
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your Correspondent, II. D. G., dis¬ 
cusses this question (SeeNo.71, p.236), 
is deserving of all commendation; and 
it is certainly much bqtter calculated to 
the end in view, than the style of ar¬ 
gument which, on a recent occasion, 
called forth your Editorial censure. 
R. D. G, has appealed to the worthy 
President, Dr. Birkbeck, for his opinion 
relahve to the poin^,; but as the time of 
the learned gentleman is no doubt va¬ 
luable, and he has already given it 
upon the theoi‘y of Mr. Gordon,'which 
is somewhat analogous, it is probable 
he may content himself with tliat decla¬ 
ration. 

As R. D. G. has now explained him¬ 
self more fully as to the theory of Mr. 
H., I thin\ I am enabled completely to 
detect its fallacy, and thertfore shall 
beg your excuse for making a few more 
observations, in order to shew this, and 
then to have done. 

lie says, ** the formation of Nitro¬ 
gen, according to the theory of Mi. H., 
depends on the agency of electricity. 
The two gases which form water are 
chemically combined, when the fluid 
is decomposed by evaporation, bytlieir' 
opposite states of electricity, and a new 
substance, viz. nitrogen, is the result." 

The whole theory, then, is built on 
the principle* that the two gases which 
constitute water, are not cl\emicaUy, 
but vtechankaily combined in its for-t 
mation, and that they become separated 
by simple, evaporation; a supposition 
which all experience and established 
facts, decidedly controvert; for, let R. 
D. G., or Mr. H., evaporate an entire 
body of water by even the most in¬ 
tense heat (far surpassing what can pos¬ 
sibly be accomplished by the action of 
the sun’s rays), and collect the product, 
they will find it, without the slightest 
alteration, still to be 'water. Water is, 
therefore, not to become decomposed 
by evaporation j and, on tfiie contrary, 
such is the intimate union of its con¬ 
stituents, that they are not to be sepa¬ 
rated by the most intense heat we can 
apply, unless some other body is intro¬ 
duced (such as iron), having a greater 
affinity for one of them, viz. its oxygen. 

That galvanic electricity has the 
power of effecting this separation, 
however, we know by the following 


experiment, viz. when we place tlie two 
opposite wires of a galvanic battery, 
(even when such wires are not oxidable 
metals—siy/ of gold or platina), m a 
tube contmning water, at the distance 
of about Amf an inch from each other, 
a'cofltinued stream of gas, viz. oxygen 
from tlie positive, and hydrogen Irom 
the negative wires, will be found to pro¬ 
ceed from them, so long as the con¬ 
nection is kept up: but this lakes place 
silently, and not by combustion, and 
only when the electric circle is com¬ 
pleted. 

In nature, the grand emporium for 
the production of the tlccfric fluid, we 
know to be our earth; and it is also 
ascertained that water, being a prime 
conductor, when evaporated Irom its 
surface, carries a portion of this fluid 
with it into the atmosphere j which is 
the inode by which the clouds, tenued 
electric, become supplied. Eai'li rluiid, 
lioAvever, that is charged wilh it is, in 
this instance, an insulated body, and 
witfmut the circle of <r,ommunication 
between it and our earth; for if the 
transmission of this fluid eacli way, 
was completed, a similar effect, it is 
clear, could not be produced. 

I recollect one of your (forrespon- 
dents, signed Spes, at p. 347, Vol. 11., 
eiideavouis to account for the explo'-ioii 
of steam-boilers, not by the expansive 
force of the steam, but by the 
of the electric fluid resolving the 
water and steam instantaneously into 
oxygen and hydrogen;" and recoin- , 
mending ** some experiments to be 
made, to explode water or steam at 
high temperatures, in order to ascer¬ 
tain it. Could‘ibis fact be once proved, 
Lhave no doubt some theory Avould, in 
like ntauncr, be soon built upon it, to 
account for the phenomena of thun¬ 
der, &.C. although it seems impossible 
to conceive that vapouV could ever he 
found to exist in the atmosphere, in so 
highly rarefied and concentrated a state 
as when geifcratedby*the application of 
intense beat, and confined wkliin the 
limits of a strong boiler. '' 

R. D. G. serins to •think ffiat I had 
overlooked tjje agency of oxygen be¬ 
ing necessary to effect tiie combustion 
of hydrogen gas; such, however, was 
not the case, and only omitted on 
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account of its truism; for, had 1 
doubted it for an instant, I had only 
to glance ray eye on one of the street 
lamps, and there 1 shouU have sc'cn, 
tliat the fire did nut des^i^d into the 
pipe containing gas, but ohly burnt at 
the orifice, where it was combined with 
the oxiigen of the atmosphere. Before 
R. D. Gh or Mr. H., however, jumps to 
a conclusion, they must first estabhslf 
the fact, of the decomposition of watef 
by evaporation, which is the founda¬ 
tion of their theory.—I have the honour 
to be, Sir. 

Your obedient servant, 

G. H. 

Lcitrh Street, ■ ^ 


AQUEOUS VAPOUR—DANiELL’S 
' HYGROMETER, &C. 

To the Editor of the Mi t/iania' 
liegiiter. 

Sir ,'—1 kive obseiYcd Avith regret, 
that m the courses of lectures on Che¬ 
mistry and Pneumatics, given at the 
London Mechanics’ Institution, no ex¬ 
planation has been oflered of the lawii 
which regulate the force, density, &c, 
of aqueous vapour; whether existing 
singly, or mixed with the atmosphere. 
And I may add, that I have never yet 
seen a work on either of the two sci- 
. just mentioned, with both 

which the subject in question is con¬ 
nected, in which the same deficiency 
did not exist. The fact is, 1 believe, 
that the subject is very far indeed from 
being generally understood. 

Moreover, I recollect that, many 
months ago, one of* your Correspon¬ 
dents desir^ to be informed a% to 
which Avas the best constructed hygro¬ 
meter that had yet been invented? 
but I have not observed that his Utter 
has hitherto'been answered. Also, I 
noticed, a week or two ago, in your 
report of Mr. Gowring's fourth lecture 
on Pnciunatics'(No.70, |). 212), that al¬ 
though that gentleman described seve¬ 
ral kinds of hygrometers, he admitted, 
with respect ttf all of* them, thaLthey 
are not measurers (as^heir name im¬ 
ports), but merely indicators of moist¬ 
ure; and that not one of them fur¬ 
nishes an exact mode of asc^ming 


the quantity of moisture in the atmo¬ 
sphere. I therefore cannot but infer 
that Mr. Gowring was ignorant of the 
existence of agy hygrometer of a su¬ 
perior description to those he men¬ 
tioned ; as it would he illiberal to sup¬ 
pose he would have occupied the time 
of his audience, by describing such 
imperfect instruments, to the total ex-» 
elusion of one iqpomparably superior, 
had he been aware of the existence of 
the latter. 

Allow me, then, through the me¬ 
dium of your columns, to mention, for 
the information of all whom it may 
concern— 

1st. That a most ma.sterly and suc¬ 
cessful investigation was, many years 
ago, made by Mr. Jolm Dalton, of 
the whdle subject of the force, density, 
expansion, &c, of aqueous vapour; 
and that the result of his researches 
was recorded in a senes of essays read 
to^e Manchester Philosophical So- 
ciay, in October, 1801, and published 
in the Memoirs of that society, Vol. 
5, Part 2, 

And, 2dly, ThatancAv hygiometer— 
the only one worthy of the name—.to¬ 
tally dissimilar to all its predecessors, 
and the use of which consists of a 
beatiful practical application of a prin¬ 
ciple established by Mr. Dalton, was 
inA'cnted a few years since by Mr. 
Danicll; and that a memoir by the 
invefttor, describing its construction, 
the mode of Aising it, &c. may be 
found in the Joumii of the Royal In¬ 
stitution, No. XVI. 

With respect to the merits of this 
elegant little instrument, suffice it, for 
the sake of brevity, to say, that by its 
means may be ascertained, Avith perfect 
precision, the actual 'weight in grain.s, 
of aqueous vapour existing in each 
cubic foot of atmosplieric air at the 
time of obserA'ation, as well as tlic ex- 
pavsive force of the said vapour in 
inches of a column of mercury. 

And, with respect to Mr. Dalton’s 
Essays, let me add, that no description, 
to be attempted, within the .short com¬ 
pass of- a letter, could fail of doing 
them injustice. The subject they em¬ 
brace is sij extensive, and the results 
established so original, so curious, and 
BO valuable, that the papers themselves* 
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must be read in order to be appre¬ 
ciated. The extent of the subject they 
embrace may, in some degree, be in¬ 
ferred from the titles they bear:—they 
are described as, “ On the constitution 
of mixed gases; on the force of vapour 
from water and other liquids, at ditFe- 
rent temperatures, both in vacuo and 
in air j on evaporation, and on ttoi ex¬ 
pansion of gases by. heat.” 

In conclusion, allow me to submit 
ray dec lied opinion, that you would 
be renderihg an important service;" not 
only to the Mechanics’ Institution, but 
to the philof ophical public in general, 
by re-priiiting the whole of Mr. Dal¬ 
ton’s Essays, as well as Mr. Daniel I’s 
Memoir. It would be rescuing from 
comparative obscurity works, of which 
the substance ought, undoullledly, to 
be incorporated into every book, in 
which either Chemistry, '^eumatics, 
or the constitution of the atmosphere, 
is treated of. Surely, in the present 
age, when aqutous vapour is becom¬ 
ing daily more and more important as 
a prime mover, every well-established 
fact relating to its nature is valuable. 

I am. Sir, 

Your very obedient servant, 

J. S. 

Thistle Grove, Fulham Road, 
Tebruary 6, 1826. 

TEMPERATURE OF THE ARCTIC AND 
ANTARCTIC REGIONS. ^ 

To the Editor of the Mechanics' 
Register. 

Sir, —At the JJterojy and Mecha¬ 
nic^ Institution in this village, on 
Thursday evening last, a Lecture was 
delivered by one of the Members on 
the elementary parts of the science Of 
Geography and the Use of the Globes. 
The Lecturer in the course of Ms ob¬ 
servations on the Jive zones, remarked, 
that persons unacquainted with the 
form and revolution of the ^lobe, and 
accustomed to a^ociate the idea Of heat 
with the South, w«re often surprised at 
hearing it stated that tixe Anterctic 
circle is colder than the Arctic. Dif¬ 
ferent causes, he ren^ked, has been 
assigned for tlie coM of the South 
Polar regions being more intense than 
that of the North. But without detail¬ 
ing the various hypotheses which had 


been advanced to account for the fact, 
he proceeded to give the following as 
in his opinion, the most rational mode 
of explaining it. “The earth in its 
annual revdirtion spends 8 days more 
in passing! from the vernal to tlie 
autuirihal equinox, than in returning 
from the latter to the former. The late 
frost,” said he, “must have convinced 
many of my auditors how great a 
fthickness of ice may be produceil by 
the cold of a single night; and if you 
take into consideration the effect of 8 
days’ and nights’ frost to which the 
Antarctic circle has been .subjected be¬ 
yond liie Arctic, every year since the 
Creation—the greater accumulation of 
ice towards the South than towards the 
North Pole, will cease to be won¬ 
derful. 

1 am anxious, Sir, to ascorlain whe¬ 
ther this be a ne’W or an old hypothesis. 

I do not recollect to have seen it ad- 
vanctid by any writer on Geography, 
or by any navigator. If the idea be 
an old one, you or any of your Cor¬ 
respondents would much oblige me by 
stating the writer’s name and the title 
Mf his work.—In the mean time, with 
your permission, I beg to state, for tlie 
information of those of your readers to 
whom this explanation of a remarkable 
fact may be new, that by taking the 
Mosaic account of the Creation for 
(their standard, and considering th«»ige* 
of the world to be 5823 years, this 
number miiltipied by eight days tor 
each of those yt'ars will give a product 
of 48056^ days, and these divided by 
365i days, will give 128 years 32&^ 
days. If, for this number of years and 
days, the South*Polar circle has been 
subjected to the operation of cold more 
than that of the North, it is surely a 
time sufficiently long to account for the 
ic» extending much farther from the 
South Pole towards the'Softth tempe¬ 
rate Zone, than the ice in the North 
Polar circle 10 wards the North tempe¬ 
rate Zone. ■' 

Inquirer. 

Hackney, Feb. 1, 1826, 


cuHious JUG. 

To the Editor of the Mechanics' Register. 
, Si R,^I was at a friend's hoi«e r short 
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thnefeack, and there *as a very curious had been in the family for three or four 
old introduml, wiiich I was told generations: 



Tlie neck was partially cut through all 
round, in the shape of stars, flowers, kc. 
so tliat no one could drink out of it at 
Ihe top; but the handle was hollow, so 
that there was a communication from 
the interior of the jug, at tire bottom, 
up the handle, and iialf way round the* 
lop of it, to the front, (as represented in 
the sketch). At this part a small piece 
projected, out of which the company 
were requested to drink; hut there was 
a small hole underneath the upper part 
woLtibo liandle, at A, over which those, 
that knew of it could place their finger 
un|;X!rceived, and get a good draught; 
but those who were not in the secret, 
might draw air long enough before 
they could get anything more, for as 
fast as Uiey drew it out at the front, it 
would rush in at the l*le A. 

W.iV. 


PRISMATIC COLOURS—BAMIFICA* 
TIONB OF PLANTS, &C. , 

To the Editor of the Mechanics* 
Register. 

Sir,—I wish to call the attention of 
such of your readers as‘*are curious in 
olisorving the various phenomena of 
nature, to one, which their ingenuity 
may assist to e;splain,,but which, I am 
not aware, has ever beeti satisfactorily 
accounted for. 

On the glass windows of a close, 
stable, and frequently on the bright 


bars of a grate, we see impressed the 
whole of the prismatic colours in great 
bnSiancy, and, at this moment, I have 
afiixed on (the side of the stove, by 
which 1 sit, radiations of these colours, 
ill the precise order in which a ray of 
light is sfub-divided, when seen re¬ 
flected through a prism. I have heard 
it said, that it is occasioned by the ac¬ 
tion of ammoniacal gas on _the medal, 
or glass; but what Ls most remarkable 
is, that this substance, instead of one, 
should absorb the whole of the coloured 
rays, and fix them there, a peculiarity 
it will require some ingenuity, perhaps, 
to explain. 

Another sport of nature, and which 
seems to be a favourite arrangement 
with her in many of her productions, 
is the branched form, with its almost 
infinite ramifications, as we see exem¬ 
plified in the structure of a plant, or 
tree. During the present frost, we may 
see on .the windows of our room, the 
moisture arising from our breath, con¬ 
densed thire into the same beautiful 
formations, Amutely articulated, shew¬ 
ing impressions of perfect frees in mi¬ 
niature. And if, when grinding or 
mixing colour on a pallet, we sud¬ 
denly strike the smooth surface of the 
pestle on the colour spread over 
the surface of the pallet, the air 
which we force out in doing so, will 
radiate the,colour into a similar im- 
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pression, and arrangement of form. 
The veins and arteries of a leaf, and 
also of animals, adopt the like arrange¬ 
ment, and, certainly, none could be 
more ingeniously contrived for the 
distribution of the fluids, to aflbrd nou¬ 
rishment to the remotest extremities of 
the body. The numerous springs and 
rivulets uniting to form a river, rfiight 
be adduretl as a fuilSier instance of this 
arrangenvmt j and many others, with a 
little atteiifjon, .might be instanced to 
shew what 1 have belore stated; con¬ 
formities which, no doubt, have fixed 
the attention of many, at different pe¬ 
riods,'and which 1 only state here, m or¬ 
der to shew, how.a careful observer, who 
looks around him, need be in no want 
of food on which to exercise J^us mind, 
and excite inmiiry, from which, both 
amusement and instruction may be ob¬ 
tained. Wishing the same increase of 
prosperity to your useful publication 
this year as in the last, , 

I remain, &c. 

G. n. 


TRANSFUSION OF BLOOD. 

The extraordinary operation of taking 
blood from the veins of one individual, 
and ejecting it into tliose of another, 
was lately performed by Dr. Blundell, 
lecturer on midwilery at Guy’s Hos¬ 
pital, upon a poor woman aged twenty- 
five years. She was, to all appear¬ 
ance, dying from loss of blood, after a 
severe labour, when Dr. Blundell (seeing 
the imminent danger of the case) laid 
bare one of the veins of her left arm, 
taking care to prevent the blood flow¬ 
ing from the orifice. The husband of 
the woman, who w’as a robust man, 
was then called in, and two ounces of 
blood taken from his arm into a glass 
tumbler; this blood was then, by 
means of a syringe, slowly thrown into 
the vein of the woman, ii the direc¬ 
tion of the heart; m nbout ten minutes 
the woman rallied and gradually re¬ 
covered. The syringe wras of brass, 
and well tinned in the inside; a pipe 
was fixed to the mouth, about two 
inches long, *nd of the size of a crow- 
quill, shaped like a pen at the end, but* 
with a blunt point. All air was care¬ 


fully expelled from the sytinge when 
used .—Scienttjic Gazette. 


ITEMS OF /’OLITICAL ARITHMETIC. 
[From Several Authors.'] 

fi 1—*^— 

The whole number of Inhlabitants of 
the earth is supposed to be about 1000 
'millions, and reckoning thirty-three 
yeais for a Generation, the 

Deaths in every year must be 30,000,000 


in every day.. 82,135 

in every hour.,3,422 

in every minute...57 


Suppose the earth to haveexisfed 5700 
years, there have been since the creation 
171 generations; since the deluge, 134; 
and since the Christian oera, 53. ■ 

The following scale of populafion 
has been held tolerably correct, but 
from the v ant of registers in Rcvcral of 
the couutrie.s ost imated in it, the accuracy 
of the calculation is of course not to be 
vouched for throughout. ‘ 

Any given space which maintains in 
.Iceland, 1 man—maintains in Norway, 
3 men—Sweden 13—I'urkey 36— 
land 52—Spain 6.‘3—Ireland 99—Swit¬ 
zerland 114—Scotland 119—Germany 
127—England 152—France 153— 
Italy 172—Naples 192—Venice 196 
—Holland 224—Malta 1103. .. 

Of 3125 deaths, only one is ctf a 
person at tha age of 100 years or 
upwards. 

The proportion between the deaths of 
women and those of men, is as 100 to 
108. ‘ 

The greatest njimber of deaths occur 
in the month of March, the next greatest 
in August and September, and the lea.st 
in November, December, and February. 

fit 1000 deaths, 250 ai'c in Winter— 
289 iu Spring—^225 in Bummer—and 
236 in Autumn—but in great cities, as 
Paris and London, the greatest number 
of deaths are in Winter. 

Of old persons the number of those 
who die in cold weather is to those who 
die in warm wea|her as,7 to 4. 

The men capable of carrying arms 
are in general me fourth part of the in¬ 
habitants of a country. 






ANSWERS TO QUERIES. 
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QUERIES. 

No. 43. 

What occasions tlic liorizontal or sift- 
iiifT motion in two-wlipcl cajSsjngcs ? 

Does it arise from tlic want of elas¬ 
ticity, or owing' to tlie shortness (>f the 
springs ? Has the stiAness of the shafts, 
or the particular motion «f the horse, any 
tendency to create it ’ 

Having experienced it in carriages 
with 4-feet springs, with 3-feet springs, 
and also in those w’tth an additional hind 
spring, and never having heard the cause 
satisfaetoiily explained, an nnswer, 
pointing out a rrinedy, will much oblige 
A Ctm.stant Reader, 

Cr.io. 

lirixton, January 24, 1826. 


No. 44. 

What is the best, cheapest, and most 
expeditious way of casting plates for a 
voltaic pile; and if they are to be 
brought ready for use, and what the 
expcnce ; and likewise, where they are 
to be procured'^ 

T. E. B. 

No. ^5. 

I HAVE for some time observed, that 
those who are in the habit of letting 
out horses and gigs for hire are iiinch 
imposed upon, by persons driving fur¬ 
ther than was agreed upon. Now, I 
awtS opinion that some means may be 
discovered that would prove a check to 
this dishonest practice, and tend to 
prevent the consequent cruelty in over¬ 
working the poor horses. If, therefore, 
any of the numerous readers of your 
scientific and valuable Register, could 
devise a simple means for this purpose, 
by attaching any slight machinery to 
the axle, which would shew the dis¬ 
tance gone over (ot by any other me¬ 
thod), and favour the public with the 
same, would very much oblige the ua- 
dersigoed, 

A. B. 

No. 46. • 

Mn. Editor,— I remember reading, 
somewhere (I know not where), that 
the winters weremuch ^Ider in London 
than at Edinburgh, althoj^gh the latter 
is much more north than the former. 
But having forgotten the reasons that 


were assigned for such being the case, 
and having some doubt about it, 1 should 
feel obliged to any of your Philosophi¬ 
cal Correspondents, if they would com¬ 
municate them through your valuable 
repository to, Mr. Editor, 

Yoiir’s, respectfully, 

Inquiuendo. 

* No. 47. 

• 

What is the besl^^mode of preserving 
black-lead drawings, so that tlicy may 
be cleaned without injuring them ? 

• ’ W. M. 

No. 48. 

What is the method at present in use 
for colouring or blueing sictl ? 

A GONSTANT ReadEK. 

'» No. 49. 

1 SHAI.I. feel obliged to any of your 
Correspondents who can inform me of 
the best method of preparing colouis for 
oil-paiiiting, for present use and keep- 
ing?, 

A Member ov the L. M. I. 

' • 

No. 50. 

What is the best method of staining 
'and burning in glass? 

A Member of the L. M. I. 

No. 51, 

The method of purifying quicksilver 
that is combined with tiu ? 

, W.B. 

No. 52. 

I .SHOULD feel obliged if any of your 
Correspondents would inform me the 
best nictbod of varnishing prints and 
water-colour drawings; also how to 
clean and re-varnish old drawings and 
pictures. 

J. S. 


ANSWERS TO QUERIES." 

Query, No. 38, Page 208. 

CIIARKING WOOD, 

Charcjoai, being indestructible by 
moisture, will explain “ why chairing 
the end of a stake driven into the 
ground" tends to preserve it. But as 
charcoal is very porous, and would 
admit moisture through it, some other 
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coating, siicit ai pitch, is necessary to 
close up its pores. A V>elter substance 
for this purpose than pitch, however, is 
the mineral brown paint, sold by 
Crease and Son, and sdso the British 
Colour Company, at Walbrook, which 
is composed of mineral tar, and ilie 
Bristol red earth, mixed together} the 
r former being caustic, answers, in fome 
degree, the purpose of charring the 
wood, and the latter'being principally 
compotec* of oxyde of iron, forms a 
pigment nearly as hard as iron itselfj 
after it has been used liot, that com¬ 
pletely shuts out the access of both air 
and moisture; it is much used by 
Govomi'iient for wood much expo^ 
to the weather, and for piles driven 
into the ground, or under water; but 
what I would recommend to W. H. 
would be first to clear the end of the 
post, and then apply over it the mine¬ 
ral paint made hot, observing to coat 
about a foot higher than wdiere it en¬ 
ters the ground, as the part which 
soonest decays is at the sramce of the 
ground, C4re should also be taken 
previously, that the wood is thoroughly, 
seasoned, otherwise wbaleyW moisture 
it contains in it, will be endosed with¬ 
out the means of escape, and, by this 
means, be rendered destnictive, instead 
of Ixiing beneficial. 

. Cx. H. 

Query, No. 34, page IQST. 

fREPARATlON OF PHOSPnORUS, 

In answer to your Corre^ofident J. 
W—s, what is the best mkhod of pre¬ 
paring common phosphoni^Thc mat¬ 
ter from which it was originally obtained 
was human urine, but in 1769, Gahp, a 
Swedish chemist, discovered it in bones, 
aud a process was soon afterwards- in¬ 
vented by Scheele for obtahftng it from 
them. 


Tlie following is tbe proeetsuow usually 
employed: 

[Our Correspondent then details the 
process given in our 69tli Number, page 
203, and excludes bis communication 
as follows;]— 

P/iQspAorus may also be easily ob¬ 
tained by mixii^ a solution, of pAos~ 
phate of ioda willi a solution of acetate 
< of lead, in tlie proportion of four of the 
former salt to one of the latter; by 
which a precipitate of phosphate of 
lead will occur; and Ihis by distillation 
will yield phosphorus. 

Pijc. Tyro. 

Query, No. 39, Page 203. 

MOTION OF A EAIXOON IN THE AIR. 

Sir,—I n answer to tbe above qui'ry, 
it is only necessary to consider, that the 
atmosphere, being confined to the earth 
by the power of gmvitat.oh, pai takes 
both ‘ of the rotaiorp and orbicular 
motions of the earth; and, consequent! y, 
the motions of currents of air, which an; 
the effects of differences ol gravity, occa - 
sioned chiefly by heat, are no more af- 
.fected by the motions of the earth, than 
the movements of a clock are influ 
enced by beii^ in a vessel in motion. 

However, although the whole effect 
is not apparent to us, the motion of the 
balloon, when the current of air is :n 
the direction of tht earth’s motion, is 
really equal to the sum of the moTiSn'r 
of the earth apd the current of air; and, 
when the direction of the wind's mo¬ 
tion is opposite to that of the earth’s, 
ftie motion of the balloon is equal to 
the difference of the said motions. 
_ e_S._R 

, TO CORRESPONDENTS. 

C ■ — I - 

We have to apologize to our ntimcrons 
(eiders for the omission of Mr. Cuarlbs 
LAM x’a Decture on “ The, Classification of 


In animal bodies the d^onphorus 
exists in combination with oxygen, as 
phosphoric ncidt which is frirtb^ 

with lime., constitutiagnAoFpAff^c 
of lime. The art, therefora*Mprei^ng 
phosphorus consists in decom^ing 
these, compounds, for wMch pmpose 
we have to disunite the pktapfkorio 
dctff from tlieiimc, and then to detach 
the oxygen from ttie phosphoritettcid. 


Human Knowledge," which should have Ap¬ 
peared in the present Number, but which wc 
BK compelled,unavoidable circmnstauces, 
to defer till next week. 

Several of our Gorrespondentewlll find tbeir 
communleations inserted this week, and others 
will meet with earl/ attention. 

*^kRRATVM. 

Page 18?, eol, ?, ttne 9, fer •• Gertunnu," read 
" GlRTANNXIt," 
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ISOMRTniCAL PF.nsPKCTIVE. 


We are happy to find tliat Ptofessov 
FAnisH’ssystem of Isomelrical Perspec¬ 
tive, a luiiiiile account of wliiclr, weliave 
rpccnlly'laid before our readers, has 
been introduced into the Drawin" 
School of the London Mechanics’ fei- 
stitiition, by Mr. Davy, the liistructqr 
of the Students* in that department. 
This gentleman informs us, lliat the 
systei.i is highly anjiroved of by his 
pupils, and ho has kindly furnished us 
with the drawings .fiom which our 
frontispiece is copied, as specimens of 
the application of this very useful ac¬ 
quirement. With reterence to th^se 
tirawings, ^Jiieh aie finished with great 
neatness,'Sfe. Davy observes — 

“ It vtdll be pK-ceivfid b'y these spe¬ 
cimens, .that, in Istrmetrical Drawings, 
it is not ateolutely n^essary. that all 
our lines-sheiuld bp beb)V> tkr eijv. In 
architectural-dettiils, ibr instance, it 
would appear quite but of character to 
represent an Ionic or other-Capital, as 
though it were placed below tiie eye, 
when its real situation is generally at 
some considerable height. It may also 
lie seen, by the view of the chair, that 
we are not compelled to view it at one 
of the angles j tor the trout of the^seat^ 
may be drawn horizontally^ an« the - 
sides at angles of GO® from the front 
lino. Professor Parish h^ -not-i^'e- 
cifically pointed out this method of 
applying the principles of his .system, 
lliough I he was doubtless aware of 
il, but his practical application of its 
rules was, for the most part, limited to 
the delineation of machinery.” 

LONDOPf 

MECHANICS’ institution. 


MR. CBARLES L/^ITE’S 
LECTURE ON 'IHK CLASSIMCATION OP 
HUMAN KNOWLSDRE. 


RBKLlMINARf REM ARKS—|!,Onn sACON’R 
CLASSIFICATION OF frdMAN' RffOW. 
I.ERGE-MR. JEREMY SYS¬ 
TEM— ENCYCLOPAEDIAS-MR. LANE’S 

SYSTEM - KNGWLE0Gte — PBYtlCS— 

METAPHYSICS—‘SCIKltrSES — A*tS, &C. 
CONCLUSION. 


WEnNKSDAY, FEBRUARY IST. 

Mr. Lane inirortiiced the suld^ct «f 
his lecture, by claiming the indulgence 
of the Members for the rnarmei in which 
he shoal^ discharge his dutj', in a situa¬ 
tion which was not of an ordinary kind. 
Thus, he believed, .was tlie first, or iieaily 
the first time, that one of themselves hiul 
undertaken so.difficult nnd responsible a 
task—that one of the taught had been 
^rliiced in the situation Sf one of the 
teaclfers. Withrespeet to the ina//cr he 
should lay before tliem, he might urge 
ill exienuutiou, that the sciences illiis. 
trated bythvir Ifctureis had betii taught 
and approved for many years, and had 
been very frequently repeated, while the 
subject be had to submit to their consi¬ 
deration, was ori^taal. He claimed no 
mejit oh this score, and be hoped that, 
though his subject was a dry one, the 
Memlwrs would not consider their time 
lost, if fhey fuVout^d him With their at¬ 
tention for ludf an hour, fie w-as unable 
to introduce any uftiactive expeiinitius, 
and must therefinre content himself wiili 
an appeal to .their judgment, that they 
might decide whether Jie was right oi 
not. 

Our present object, continued Mr. 
Lane, is to cre'Ate, if it be possible, a system 
or plan of adjusting all knowledge, so 
that tl’tb learned may be able to make 
use of all the niimeious facts and expe¬ 
riments they have gathered, and the ig- 
norhnt and untaught may sec what is to 
be leaflit, and elect for theinselvcs the 
proper place for tbeii exerlioiis. “^(»e 
lire the grand objects of such a plan, 
from which would result a better nr- 
raiigcment of the contents of hooks, and 
also of the books themselves in large 
libraries; and now that the Mechanics 
have the sciences unfolded to them, 
and many iii^ielligcut, but not hook- 
learned minds, are acquiring general 
knowledge, the time seems peculiarly 
adapted to a trial of the experiment. 

'll was onserwed by a Member, at the 
dast Quarterly General Meeting, that H 
days whs too short a time to read an oc¬ 
tavo volume. Now, at this rate, the 
pernsal of about 50 voltinies might be 
accamplislird ui a year; and though ours 
is hut a sniiaU'library, yet, as it consists 
of 2000 volumes, it would occupy about 
40 years to yead it without the least 
cessation tb hjiply the knowledge ac¬ 
quired. It therefore becomes a matter of 
considerable* importance to adopt sonic 
clear nnd simple plan fior the classifica¬ 
tion of the various branches of know- 
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Jedfe, comprehended in the niiine,r 0 us 
bcAke .hy vi;hicii tht^ ^re.iUnHtralcsd. 

‘)It not he inat^ined Ujat^hf^ has 
.never been attemptea; Qu,iKetCO(itr<u‘y, 
severpt tpitu^s liare theea proposed* dud 
tiiy present.design is, .ihrst toSehew you 
the two most famous systeois; next, to 
observe how^litUe thoy hav* heen ne^ed- 
od, and what arrangements imvc been 
adopted,in hooks j and lastly, to submit 
my own design. 

Tlteiirslof these systems, in,point of 
date, i^ind the poorest to perfurtion, is 
tiuit of Lord liacon. Mr. Lane here di¬ 
rected .the attention of his hearers to a 
Jur^-e diagram, exhibiting the various 
divisions and .suh-divisions of Lord Ba¬ 
con’s mode of 1 Lassifying HuMax K,now- 
LBi>GB. In this system, ihp IlnAtAU 
Soul” occupiod the most caus^picuous 
station, as it was the root from which 
the difforeut kinds of knowledge were 
derived. The.huniiui soul was -divided 
into the three fucuUies, “ Memory,” 
‘'Imagination," aud Beasp.n.” From 
“ Memory” proceeded “ History,” 
which wiis divided into “ Natural” aud 
“Civil;” and from these dtsceuded se¬ 
veral sub-divisiuiis. From “ iMAtJiSA- 
tiON” proceeded “Foetry, or Feigned 
History,” which wa^ sub-divided into 
“ Narrative,” “ Dramatic,” .and “vVI- 
legorical.” From “ Reason” was de¬ 
rived “ Philosophy,” the sub-divisions 
of which were “ God, or Natural The- 
“ Nature, -oi Natural Philoso- 
phy,” and “ Man,” Under “ Man,” 
ngmfared '‘.Human and Civil Philoso¬ 
phy.” “ Nature, or Natural Philoso¬ 
phy,” was divided into “ Speculative” 
and “ Operative,” lietwccn which up- 
peared “ Mvthejaatics,” as though it 
partook of the nnture of both, hut be- 
■longed to ueitber. Speculative Phi¬ 
losophy” was divided into ‘‘Physics” 
aiid“ Metaphysics;” aJid from “ Phy¬ 
sics” proceeded a variety of sph-di visioua, 
such as “^riiictplesof things,” ‘“Struc¬ 
ture of the ‘Huinefse,” 8 tc. &c, 

Mr. l^c procebd^ to observe, th^t 
the graihl fault *i,n this system was, its 
heginijing with the thing which Icatni^ 
Wid disregw^iag ike thirds which me 
leanne^, respect |o,.i^he division 

^ .|ih$^,l9hi4snn.J?pul into-'thi’ee faculties, 
Memory,, Imaiginafian,, «;nd Reasnn, it 
^pearfd to him very oowtionabJe whe¬ 
ther the opeyatioift of tW mind coaid be 
.»t all divided, according ^ the diJerent 
effepts hrlifch It produces; ^^3 ftl,U more 
^estiondbl^ yhether Sivjston Was 
nm tight one. Jthe^ec^er thau miifle 
u fdw' ohseryatidha, in which he offered 


aotne oiijections to Loi'dHaeon’s system, 
and stated that heahould net trouhlcibis 
hearers wiUi a mm'c detailed examina¬ 
tion of it, 08 he did nni wtih it (o be 
iiRpressed u|>oq tlreir minds. The table 
is extracted from bis wprk, “ On .the 
Advancement of the Sciences,” wliich 
■Mr. Lane, described as being far inferior 
to bisfbook, called the “ Novum Orga- 
num.”* Tlic latter, if it would not be 
"thought profane, he^ould call the Mc- 
chiiiiics’ Bible: for the .wisest of us 
might read it witli pleasure and advan. 
tage .far many rcpeliiioma hut unfortu¬ 
nately, there js no good and cheaj) Iraus. 
lation. 

The next system to which Mr. Lane 
adverted was that of Mr. Jeremy Ben- 
tbani, which he described as being quite 
as .iiiiintrlligible as any of that gentle¬ 
man’s writings. This author, said the 
lafcturcr, fs unfortunately so well ac¬ 
quainted with the Greek language, and 
has such a peculiar style of , writing, as 
absolutely to need n translator. Mr. 
Benthnm’s extensive table was here ex- 
bibitwl to the audience, on a scale which 
covered a surface of about 60 square 
feel; and from the great number of bard 
words of which it consisted, the neces¬ 
sity of a translator was abundantly Cvi. 
•dent.' 

The first word, or main.spring of Mr. 
Bentham's system is “ EtOiEMOSics,” 
or “ Ontology,” the roeuuing of which 
has some connection with feticity or weil- 
htmg; so that any knowledge, or art, or 
|>eience, which does not contribute to 
well-boiug, will not be found here. To 
tliis system, its author applies the term 
“.tii/armfe,” (wh)oh signifies two- 
prongedy) because the hrst tMuae always 
includes the two that follow it, aud 
nearly every subject is divided into two 
parts all the way through. For instance, 
“ Kudeiiiouics,” or “ Ontology,” is ei¬ 
ther “ Coenoscopicy" Or ■“ tdioscopir." 

Idioscopic Ontology” is divided into 
*SSomat(i»capic'’ (body regarding), and 

.Pneumaioscojnc” (mind regiuding). 
Mr. Lane pointed out several other ex¬ 
amples of tjfe division of the greater 
branches into two smaller ones, in the 
course of which such words as the fol¬ 
low ing .occurred : — “.Anthrqpnrgoseo- 
pic Soinatics” — “ Dic®at^c. Ethics”,— 
“ Catanqinuthetoseopic Jiidicatufe” — 
“ Pafhoscopiq Pneumatology,”,&c„ 

Mr., Lane, contended that .it was as im- 
, proper to qlass the arts .and sciences .ac- 
coi;di>^ to ,their moral qu^ities, ^ as 
necoraing to the various meiitat faculties. 
We should have nothing to do with their 
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effeett, either beneficial or iiMtchieTOiu, 
becauee we cottU-nerer peisaade,ine|ii.jio 
^rm unifertolly ia that ree^t. The 
impraetieabiUty of Mr. BeiitWni’s nyjt- 
tem may be inferred from ka contMuiog: 
no leas than 42 articleseach, in hi* 
Cypiuiop, poeaeBeing n diSereut quality, 
and all these in a statement merely 
'* exhibiting the/rat Itnea of .a tabular 
diagram of.4be principal and^ost fx- 
tensire brancbef, of art and science, 
frpaied In the exhaustively bifureate 
iat«de.” A school-lwy, or even an iotcl* 
ligent mecltanic, would have nt cause to 
complain of his memory, who could learn 
all these bard names'in a twelvemonth, 
and remember their respective places in 
another. 

Thus much for the two systems which 
have been formed for the classification 
of human knowledge. ^Though their 
authors nre entitled to great praise for 
their intentions, the inutility of their 
systems must occasion their rejection, 
people in general will aot, at the outset 


of Uteir studies, learn either a metaphy. 
sical system of the human soul, 6r the 
.Creek language, nor ought they to he 
expected,to dp so. These two systems 
carry tlieir own enqdemnotion on their 
very fal^Vs end are subject to so many 
olgertions, that it can never be hoped 
they will be received. „ 

With respKt to the arrangement into 
which knowledge has Ihceu moulded, 
Mr. Lane objected to the alphabetical 
form of all the Encyclopirdlab hitherto 
published, with one exception only. The 
alphabetical arrangement is very simple, 
but not very philosophical; for all the 
various subjects are luiqgled together, 
without the least natural connection. 
TheEncyclopmdiaMetropoIitanacxhibits 
the only attempt at a philosophical sr. 
rangement, bat even this work is liable 
to some objections. 

Mr... Lane now proceeded to illustrate 
his own Classification of Human Know¬ 
ledge, which was exhibited in a large 
diagram as follows , , 


KNOWLEDGE. 


PHYSICS. 

NATURE. 


Hatter in General. 
Motion; 


i^pe. Space, 
Quantity. 
Water. 


and 


Kattka in Gbkbbal. 
MucuANica, 


Matbbuatics, 

HypBosTATica. 

Hydraulics, 

Pnbvmatics. 

Acoustics. 

Optics. 

Astronomy. 


Air. 

Sound. 

Sight. 

H^enly Bodies, 

Blcments and Actions of Matter. Chbhistbv. 

ELBCTniClTY. 

< Galvanism. 

Magnetism. 
Gboloot. 
Minbralooy. 
Gbogbapuy, ' 
Botant. 
200L00F. .. 

or 

Aratomt. 


The Emtb. Its Formation, &c. 
' Its Interior. 

Its Surface. 

Nnlnral History. Vegetation. 

Animal*. 

Has.* ; 

Ifeebanic Qeeu^t ion*, 

Ttodea. 


META-PHYSICS. 

MAM. 

PuiLOLOGY. 

Logic. 

Law. 

Government. 

Theology. mmm 
Morals. 

Human Mind. 

History. 

BlOORATflY^ 

GbNRRAL tlTBIATpRl 
Critichm. 

*' FinbArts. 

Astbploot. 

PjHYMppNOWl^ 
PaRBKOLOOY., . 


i K- 




fUttder the beRd of MfTA.ParsiCB, the T«ad|gr% nl libOt^ to nfii lS»iiw« De¬ 
tail*, wiilcl tboBld' ho plMed'-on the right «idej or Bo IhtkO'R' gOuRral elilnifinRticn 
of heads, or qtmKBei, UtlllOh should be added on the left al Hjo ctAnmu}'' 


In fraiuiag tlii* |yMea,1ieha4 firBCin- 
deavttured to choose, as a nnfverSAl head, 
aohie word wnieH'every body could per¬ 
fectly understand, and which shonld at- 


wayslmimi!)ii»ntobt»the«nme«^ The 
word ** PstLpBPrsy” didnof CBactiy «*»- 
reepond with blsllean bit fibc sub|imt, and 
lie£lmd^ fhetefbre,f‘ elhoien thO word 
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*' Kkowlidob,*' m being better En- 
glith, more Goinprebeosire, and better 
adapted to tbe purpose. 

It maj appear unneeeaaaryy continued 
Mr. Lane, to tell you that knowledge ia 
tuAat we knoWy and yet tht^ u exactly 
what I wish, in the first instance, to im* 
press on your minds; for the same area, 
son that a mtrthemntician takes tbe pahis 
to demonstrate that one ^gie is equal to 
another of the same kind, though the re« 
suit of his demonstration only prores, 
that angles which are alike, are alike. 
Now, as far as I am able to judge, know, 
ledge very naturally divides itself in¬ 
to two important branches, vis., matter 
of fad, and matter of opinion. But I 
have experienced some difiiculty in se¬ 
lecting two words to express these divi¬ 
sions clearly and intelligibly. If 1 called 
the first, natural khowledge, its opposite 
would appear to be unnatural; and if tbe 
term./oct were applied to it, we should 
say that faUehoad was its opposite. I 
have, therefore, chosen the word Ehy- 
8ICS,’’ as the most appropriate term I 
could select fur those brunches of know, 
ledge comprehended in the first division ; 
and, to the second division, 1 have ap¬ 
plied the term ** Mkva.'Physics,'' which 
is directly opposed to physics, ns it means 
beyond, or other than physics, and, there, 
fore, completely includes ail those kinds 
of knowledge which cannot be placed 
under the former head. 

If this distribution of knowledge into 
matter of fact and matter of opinion be 
assented to, it will be easy to discover 
'fiinier which head to place all the various 
kinds of knowledge, for nothing but ig. 
norance (allowable ignorafice, perhaps,) 
or wickedness cun wish to mis.place any 
of the subjects which should fall under 
each of these. Ail books, or other works 
of man, must be either a history, or 
statement, or account nature,— of the 
works which arc presented in a demon, 
strable foiUi to his senses; or they mist 
relate to hypotheses, or systems, the re. 
suits of his own contemplation ; not de. 
monstrable to the senses, but to the mJml 
or reason, 

1 have never met with any very clear 
definition of the terms SciRSCEa" and 
** Arts hut the knowledge of nature, or 
of the Works I would, venture 

to eall the sconces, .which 1- have ip. 
cludefi under toad of ** PuYsica^" 
and ** MsTA'PHYSicsf' under which I 
bmroi^lawed tha.works-sf auMi* 1,,would 
cull tb<; 

then went throii^h the various 

sciences which he haA ariAnged uoder the 


general title of Physics,” and ex¬ 
plained his reasomi for the rotation in 
which he had placed them. For the pur¬ 
pose of rendering the table more intelli¬ 
gible, he had placed common terms op¬ 
posite to the different sciences, wherever 
such terms occurred^to him, with an ex¬ 
planatory and sufficiently comprehensive 
meaning. 

The Lecturer next referred to the other 
aide of the table, and observed, that it 
was here that ho expected to be most se¬ 
verely criticised, for men seem to shrink 
from the charge of being metaphysicians. 
He had'placed Philology first on the list 
of the Arts, because the knowledge of 
words is absolutely necessary before wc 
can either read or write on any subject.' 
Logic, or the use of reason, comes next; 
for words may be considered as metaphy¬ 
sical tools, and logic, as the art of mdag 
them. Mr,Laiie here explained the two 
famous systems of Logic, framed by 
Aristotle and Lord Bacon; the former of 
which was founded on Syllogisms, and 
the latter upon reasoning by Induction, 
which the Lecturer consitfered as the only 
corrdtt mode of arriving at the truth. 
Next to Philology and Logic, he hod 
laced Law and Govern menf; but, per- 
ops, his arrangement might be wrong; 
,in fact, there were 16 articles arranged 
on this side, and, lie was aware, that if 
he were to ask 16 different individuals 
whether they were correctly place'd, it 
wag probable they would all answer in 
the negative. 

Mr. Lane then adverted to the rc- 
•maining articles in succession, and with 
respeePto the last four, he observed, that 
Astrology might be considered as the 
Metaphysics of Astronomy, Alchemy of 
Chemistry, and Physiognomy and Phre¬ 
nology of Anatomy. The whole of these 
he looked upon as fanciful things, but if 
it could he proved, that any of them were 
calculated to further the purposes for 
which mail exists, he shobld be happy to 
retract his opinion. 

If his general arrangement were con¬ 
sidered arbitrary, his division of tbe Arts 
into four Classes would, he had no doubt, 
be considered still more so; for if 
asked to determine their relative im¬ 
portance to society at large, he should 
describe the first four, from Philology to 
Government, as ^solutely necessary for 
every individual\o be acquainted with. 
Tbe next division he should say were 
.usqfitl matters; the third class, useless or 
kftrmleijs f the last, mischievous. Any 
pers^q bowqver, at‘liberty to ahrr 
these divismns, and to extend the class 
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colfiprehetkdiitg; the ohsulntely necei«<ary 
Arte, as low down the list as ^iic might 
thinje proper. 

Mr. Lane then ohserved that, in coip- 
ptinnee with the guggeatibns of liis f(:it> 
tering friends, he llii^ published »n ac> 
coiint of his systetn, which tlie Mciubtrs 
might have an 6(tp6rtunity of seeing in 
the Library of the Institution; and he 
shonld feel obliged to any of thru who 
would communicate,their observations on 
the ^subject to him, and point out any 
ei'rors into which ho tniglit liave fallen. 
liTwns high tiiue that the mists of igno¬ 
rance were dispelled j—it was with this 
view, that the Members so frequently 
asseinhlcd, and it was with the hope of 
contributing towards this desiruble ob¬ 
ject, that he had ventured tO occupy their 
atlentiou this evening. 

Mr. M'Wii.liam then gaVe notice, 
that Catalogues of all the Books belong¬ 
ing to the Institution were now printed 
for the use oflthe Members, and might be 
bad at the Library, price 6d. each. aJ'iie 
Hales and Regulations of the Circulating 
L-ibnny, wer'e pi inted with the Catalogue, 
and the Members would observe, that the 
time during which they were allowed to 
keep tlie Books, had been considerably 
extended. 

MR. FBend's ’ 

FIBtST tECtCBE ON CEOOllArHy. 

INTBODUCTORy OBSEHVAtlONR—MOTfON 
OF THE EARTH—fTSCI-OllULAR FORM— 
ROCATORIAL AND FOtAH VIAMETERS— 
OHBAT ANDSMALI- circles—DIVISION 
OF CIRCLES INTO 360 DEGRBB.S—LATI¬ 
TUDE AND LONGITUDE F.XPLAINED— 
NOATbERN AND BOPTHKHN HEMI- 
BI’UERES—METHODS OF ASCERTAININO 
' THE longitude and latitude—CO g- 
KECTNES8 OF NAUTICAL OBSERVATIONS, 
&C. 

WEDNESDAY, FEBKUART^ 8t«. 

Mr. Frsnd, r Member of the Commit- 
tee nf Managers, who disting'uished him¬ 
self by bis zealous exertions at ti)e original 
fiirination of the Institullo>4 afforded an¬ 
other proof of the deep interest he takes in 
iU welfare, by delivering, this evening, 
the tirsl of a course of Lectures on the ' 
very nstful science of (igooBAPiiY. 

The lecture was introduced by an 
observation, that one of the ancient 


philoEopIters was in tbe habit of ueH:- 
mg himself, every niolmiug, the throe 
following- questions :—“ Whence did I 
come V?here am 1?”—an'd “ Whi¬ 
ther am I going Th^se questions were 
all of the^g.-eatest iirtportunce, and it 
wmiVd be Well if we were all accustomed 
to maice the same enquiites. Upon the 
present occasion, hie remarks would more 
immediately apply to the second ques¬ 
tion, “Wlicream I?” but lie should have 
no objectiott, if the Members wished it, 
to deliver his sentiments on the other two 
at some future period. 

Many of the Members may perhapR 
suppose, that they are, at the present ib- 
sliinl, ill the same place as they were 
when they entered the lecturd-rooni, and 
took their seats, half an hour ago; but 
other ])er$ons may be bold'enough to say, 
not only that they have removed from 
the jdaoc they occupied, but that they have 
actually been carried by the motion of 
tile earth, several thousand miles in the 
couisc of that time. However bold or re¬ 
markable this assertion may be, it is 
nevertheless true ; though some hundred 
years ngo, a person would have been in 
dangxV of losing his life fair promulgating 
such an Opinion. Mr. Frend here in- 
sturicrd the case of the celebrated Coper- 
' nicus, who, had he notdied almoRt imme¬ 
diately after the pubi ioation of his Work on 
the true motions of the planets. Would, in 
all probability, have been put todeath for 
his opinions. Another instance of u si¬ 
milar kind occurred in thecaseof Galileo, 
who, in the year 1632, in the 70th year, 
of bis age, was sentenced to imprisoh- 
meiit, and compelled, by the InqiiiSitiuii. 
to recant his opinions of tlie ihntioiis of 
the lieuveuly bodies. Ah^ut a hundred 
years ufler, the learned Commentators on 
Newton placed at the head of the volnino 
an avowal that they bowed to the decrees 
of the Pope, agaiiist the motion of the 
eu^Ii, and that declaration W&s read by 
the Lecturer. 

Mr. Frend then adverted to the form 
of tbe earth, which is round, or globular, 
like that of the nmon, whiait we cun dis¬ 
cover to be B globe by viewing- it through 
a teh^scope. tt was the opinion of the 
ancients that the*«drtb Was a jpltihc, bni 
if this were t8e case, a mdobtaip, seen 
from a distanrer Would ettitre, 

however appnrentry dlmiivl^ed in MEg'- 
nitude; and Its mq^t.eleiuStSid patfii WbuTd 
n(>t, as is, known to be the Vqie, hecniue 
first visiUte to me traveller. Mt. FiWhd 
here adduced a variety of other prtkifs of 
tho Fotuudily of (he ^rfh, sftco Uii the 
approach of « ship at' sea, firtiEh we he- 
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hold the the tops of the inasU before we 
see the hull j the situation of the polar 
star in the HeaTens, which appears more 
and more elevated above the horizon, as 
we approach the north ^ the circtihir form 
of the shadow of fbe earth ou the disc of 
the moon, during' an eclipse ((f ^le latter; 
and finally, the circumstance of thc^arth 
having been frequently circumnavigated, 
by vessels constqntiy keeping either an 
easterly or westerly course, and arriving 
at the place from which they sailed, 
riiis had been accomplished, even two or 
three centuries ago, by our own coiuitry- 
men, aud had since become a matter of oi - 
ditiary ottcurreuce; and, if tliis were not a 
perfect demonstration of the globular 
figure of thf earth, the Lecturer knew of 
no fact more convincing. 

The Lecturer next directed the atten¬ 
tion of his audience to the opinions of 
philosophers respecting a difi'erence in 
the lengths of the equatorial and polar 
diameters of the earth. Newton, in his 
rloset, hud predicted, that if its diameter 
at the equator were 40(.'0 miles, its polar 
diameter would be 37 miles less. Mr, 
Frcnd was, however, of opinion, that wc 
were not yet siiQicieiitJy iufornied on this 
subject, nud he also thouglit, that if tlic 
earth were cut in two at the equator, like 
an orange, the form of the two paits 
would not be exactly alike. * 

The term globe, or sphere, is derived 
from a Greek word, signifying n ball; 
and a globe, or ball, is a body of such a 
form, that all lines drawn fiom itsccntie 
to any part of its cireiimfeienee, are 
‘f^ual to each other. Mr. Fiend, in tliis,'^ 
as well ns in other parts of his lecture, 
elucidated his remarks Ity referring to 
Mr. Addison's magnificent 36-inch ter¬ 
restrial globe, winch he described as a 
beautiful specinicii of graphicexeellence, 
a nd a most accurate and faithful repre- 
seutation of the various coniitrics on the 
snifaccof the eat th. [We had an oji- 
portunity of eMmiining this spicadid 
globe after the lecture was coiielMed, and 
were much gratified by the inspection. 
All the late discoveries in the Arctic re¬ 
gions are laM down with cotisidernble 
minuteness, and the greatest pains have 
been bestowed in delineating every part 
of the eartli's surface with perfect accu¬ 
racy.] 

If a globe be cut in two by any section 
passing tlirotfgh its centre, the circum¬ 
ference of the xectiAi will be n great 
circle, and the globe witfl be divided into 
two equal parts ; but every other cut of 
section will produce u small circle, and 
.will divide the globe into two uwqval 


parti,. Tims the equator is a great circle, 
and the two points which are at the 
greatest dislaiice from it, are called ilie 
poles, from the circuiii.slance of the firth’s 
turning on an axis passing through those 
points. The Mouibers are ail accus¬ 
tomed to measure straight lines with a 
oommon rule, but the method of measur- 
iiig curved or circular lines, mt y not be so 
fiiniiliur to them ; it is, however, equally 
easy, us it is only necessary to employ a 
circular measure, the curve of which cor¬ 
responds with that o^the globe in which 
the linrs are to be measured. 

All circles are divided into 360 equal 
parts, called degrees; each dej^ec being 
snb-divjded into (il) minutes, each minute 
into 60 seconds, and so on, udii{fnitum. 

It is a matter somewhat curious to deter, 
mine, why 360 should have been first 
adopted, as the number of parts into which 
a ciicle should he divided ; but tlie Lec¬ 
turer was hr npiiiioii, that the ancients 
imagined that the sun performed his 
jouiney through the hrureris in 3GO 
days ; niid, therefore, divided the great 
circle VI lucli be was supposed to describe, 
into^h: 1 tiumlier ,of parts. 

Mr. Freud heie pointed out on the 
laige globe the division of,the eqiiator 
iii the inanuer he had described, and al¬ 
so the same divisions on the brass nir- 
ridiaii, wbieb surrounded the globe and 
crossed the equator at right angles. lie 
then proceeded to explain tlic mode of 
deteriiiiuing the situation of places on 
the MU face of the globe, by ascertaining 
their latitude and longitude, of which 
iinpoiTuut terms he was anxious to give 
some «plain and familiar definition, as 
be had frequently heard them confound¬ 
ed, and the one mistaken for the other. 
F.vcry place mny be conceived to have 
two situations, vix. its real situation on 
the globe, and its imaginary place im 
the equator. This place is the point of 
the equator cut by a tide passing from 
one pole through the pjace to the ollu i. 
The latitude is the arc of the eiicjc 
between the place, and its imaginary 
place oil the equator. The longitude is 
the arc of the equator between the 
points of ^the equator, cut by lines pass¬ 
ing through two places npd (he poles. 
Latitude is always reckoned eiUici-vNo»t/t 
or South from the great circle called the 
equator, which is at on equal distance 
from the poles of the earth ; and longi¬ 
tude either Last or fVcst' frmn another 
great circle, called the first meridian, 
'ciossiiig the equator at right angles, and 
imssing through the poles. In calcula¬ 
ting ihe longitude, it is neccsiiiry lo^ 
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<feb4MMe'a J(r«< mtridian from which the 
dniaiicee of all other phusee, either East 
or Watty are to b« reckoned; hut this 
choice is entirely arbitrarjy and the 
]3«g:iiib make their first meridian post 
throug'h London, as mhn generally like 
their own capital city best. The Lee* 
turer here pointed out, as an example, 
the situatioiiof Qrand Cairo on the globe ; 
obaerviflg that its longitu^Cf or place on 
the equator, was 3 If 2S' JEatt Vif the 
meridian of Loadoq,; and Htiatilude, or 
real situation, was 3' North of its 
place on the equator. 

Geograf^areg-eneratly distingiibh the 
two portiem of the earth, North and 
South of the equator, by the terms 
Noorthern tod Southeru'^AeaurpAere; a 
word derived from the Greek, and which 
any ahoolboy at Athens would have 
known to mean nothing more than the 
North hrUf-ball and the Soutjt half.ball. 
From what has been said, it will be evi¬ 
dent that any artist can put down on the 
globe, with perfect accuracy, all places 
whose latitude and longitnde are known. 
Tbe Lecturer here paid a high compli¬ 
ment to the French geographers, fos^the 
great exertions they had made in ascer¬ 
taining corrcOlly the longitude and lati¬ 
tude of a number of places on the globe, 
and produced a French work, published 
we believO annually, in which the iitua- 
tioos of all these places are minutely 
partieularized. 

There are three modes of ascertaining 
the longitude of places, viz. by astrono¬ 
mical observations—trigonometrical 
ealculalionst and by chronometers. The 
first of these methods is, by observing 
the distance of the moon, from certain 
fixed stors, or from the sun at any given 
tiiiM, and comparing this observation 
with the nautical tables, in which the 
distances of the moon from the snn or star 
are calculated for the meridiaii of London; 
and as these distances are registered in 
the tables for every day, and for eveiy 
three hours, the difierence between the 
two observationB will give the longitnde. 

The mode of determining the longi¬ 
tude of places by trigonometrical obser- 
vationa is a very arduous ta^k, as it is 
necessary, in the firtft place, to measure 
a base of great length with perfeet ex¬ 
actness, and this is a much more difficult 
task than .many persons may imagine. 
Ur. Frend here'related an anecdote of an 
individual wbotaw some gentlemen tnea- 
suriog a bate of this kiiini, nnd expressed 
his ustonisbmeiit that so much time and 
trouble should betaken, merely to meit- 
, sure a line five lidhs in With¬ 


out each a base, however, no trigosome- 
trical observations can be made at all; 
but when onoc it is obtained, the situa¬ 
tion of every place in the coitntiT where 
it is measured, and even in the whole 
world, may he correctly ascertained. 

But th# simplest and best mode of 
finding the, longitude is by means of 
chronometers. The Lecturer considered 
the accurate c^struction of a time, 
piece at a most important acquisition, 
and highly applauded Government for 
the rewards given to those who excel in 
this useful branch of mechanism. He 
feared that the artists who reallg made 
the improvements seldom obtained the 
rewards, but be hoped they would at 
least enjoy the applause due to their in. 
genuity. If we are possessed of a chro¬ 
nometer which, in all parts of the world, 
will shew the exact time at London, tim 
longitude may be readily found, 1^ 
comparing the precise time at the place 
where the observation is made, with the 
time at the same moment in the meridi¬ 
an of London, and reckoning one degree 
for every four minutes *of time, or 1& 
degrees for every hour. If the time, at 
the place whose lougituda is required, 
be one hour earlier than at London, the 
longitnde is 15*’ West ; and if, on the 
^contrary, it be one hour laleTf the lou- 
gitude is East, 

The latitude of any place is very 
easily found by trigonosnetry; indeed, 
the operation is so easy, that any officer, 
after being a month on board a ship, can 
accomplish it with perfect correctness, 

I as it is only necessary to take the oiiC^ 
tude or height of the sun at noon, and 
compare it w4th the sun's deelinationf 
os calculated in the nautical tables. In 
the Northern hemisphere, the altitude of 
the polar star will also give the latitude; 
because this star is in the horizon at the 
eguatoTf and its qjtitude increases from 
the equator to the North pole, where it 
is in the zenith. The latitude is equal 
to the height of the polar star above the 
horizon. ' . 

The Lecturer then related one or two 
anecdotes, to she# the correctness 
with which nantied qaleiUatioM can be 
be made. Two pasopti^hi*, in the fore-' 
castle of a vessel, eii^t||n^of the officer 
in command, aftecl|h(@toptain had re¬ 
tired to rest, whethcriw was instrooted 
to continue eailingall*i(giit in the course 
he was purs^g ? to which he re- 
^ plied in the affi^ative. ** Then,” said 
' the passengers,^* we slmll he inevitably 
wre^ad hefans, mominf .'*■* ' The officer 
paid but Uttls atttotiPU 'to this rraiark. 
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iKit tli«y beemed *o earnest in tbeir ob. tory motion was commnnicated to it bgf 
serrntions, that tte nt leilEt6 catle4, up the agency of the sun, or some miber 
tJte captain, w^trtrefited tMr predi^ioii luminous body, wbieb prosiuced in us 
«ith the aaoie indifference, but was at < the tense of vision, as the vibrnttfm of 
last pierailed upon to sWtenJoU; though the «ir caused by sonorous bodies ex< 
the same'conrse was pnrsu^.* ^s soon cited in ns the sense of bearing. 

08 day-lfgbt applaWd, breakers were Newton, on the contrary, maintaiaed 
seen right ahead of the relsel, aM it that consisted of ea^tremely minote 
was eridenti Aat the interference of the particles, which emanated from the stns 
pastengers Wd saved Uhr from being witb a Ferocity equal to 200,000 miles 
dashed to pieces on the rocks. ift a second of and that these 

In another instnnce, the captain of an particles were, of' t^»>ssitv, btmnoiu. 
East Indiaiunn sailed from Calcutta to There are, liowever, considerable diffi- 
Plymouth^ without having seen land cultics attending both these theories, 
during the whole voya^; undone even- and though the Lecturer was rather in., 
ing, when going down to aupper, he ob> dined to support that of Newton, he 
served Ant before supper was ended, confessed that husfelt some difficulty in 
the Eddystone light-house would be seen, reconciling it to his mind. If we sup- 
This oas actually the case, and de- po*e, particles of light to proceed • 
cisively proved the precision with which no furtber than the Georgium Sidus, a 
he had made his calculations. sphere which b hundreds of roiUions of 

Mr, Frend concluded his excellent miles in didmeter, must have been in- 
lecture, by observing that, os the usual cessantly filled and re-filled with these 
time was now expired, he should reserve particles ever since the Creation ; and 
his further remarks till Wednesday next, if they have been contmually emanating 
and in the mean time, he advised the from the sun during that time, it is hard 
Members to make use of their eyes and 1° coiyjeive how such an effect can have 
consult their globes, when they would taken place, without any diminutiou 
find that the science of Geography was of the body from which they iiave been 
by no means difficult to he comprehended, projected. Some pbilosopbershave imae * 

— —. . . . ' ' ■ ' ■ gined, that the comeU periodically fall 

MB. TATtra’s into the sun, to supply him with fael ; 

riBST LECTURE ON omc8. and if Newton's theory be correct, it 

- ~ — would seem as though some such tup- 

NATVRB OF UGHT-—raBOBiEs OP HCY- ply were necessary. The theory of 
GENS AND ivEWTON — 80 CBCES OF Muygens, howevef, is not encumbered 
i,iGHT-<-THE BUN, suECTBiciTY, COM- with this difficulty. 

BU8TION, &c.—CBBMICAL EFFECTS OP The sources of light are various; for 
•BIGBT ON ANIMALS, VEGETABLES, AiiD vfbether.Uie Bun actually sends forth 
MINERALS—DECOMPOsmoH OF LIGHT the particles of light, or merely excites 
INTO TUB' THBEE FBiBiiTil’E OOLOUBS the seuse of Vision by communicatingR 
—RBFBAcnoB, ftc. vibridory motion to an invisible fluid 

—— in the atmosphere, this luariWy must 

ratOAT, pebburry 10th. Btiil he considered as one of the sonrees 

of light. The fixed stars—the com- 
OFTtcs,SHidMT.TATVTf,i8ihat branch bastion oflvarious bodies, of which the 
of science wbfobtreatsdf the phenomena lamps in the theatre are,an example 
produced by the rays (ff light passing —Electricity—some kinds of fish in 
through tBrioos^ media, and being re* a certain slate—and also lominenss 
fleeted from various substances or bo- insects—may all be mentioned as sourees 
dies. But before eKtvnring'npoin thitf from which light proceeds. Tbm^ may 
part of the , it will be necessary be others, but we have already specified 

to consider thd 'fiiffiBrcBt theories that six sources ot^ causes of ligld^. 
have been advaneed aa to the nature of Light produces a variety of ektmieei 
%/<t; and alsetoti^ ef 4li» .imirctfs o;^ ^eets, which influence the animal, 
light and its cha^ml eJ^Uf fot, vtith- vegetable and mineral kingdoms. Its 
out some acquaintance with these fkcts, effect on the animali . world may be 
the mecAonicol y&cfo of light, when inferred frqra the contrail between the 
passing through dilerenrmedia, tonnot healthy'appearance of a roan who 
be understood.' passes nia life in an open oenatry, and 

HMygei.srapt»^j^t%**?haui BO* the s|qk!y picture patented ^ ofie 
ktmt^ in itteiff.^t (Btisted Bn^r* who> conitanUy fOiMbtod to aslx^. 
«epttWy ui the 4tisospher#» Ull te Vtiifi* In the yjigeiifotc' kingdom, light affects 
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b«tb the ETOWtb and the colenr of the 
plants. Mr. Tatum here illustrated bin 
remarks by fects similar to those ad¬ 
duced by Mr, Partington in bis Optical 
Lectures, '(Vol. 1, page lUS,) and ex. 
hibited a mad of celery ar an example 
of the effect of light is producing 
colour; the lower part) which was ea« 
eluded from the sun's rajs, being white, 
W'bile the upper part was green, En. 
dire, lettuces, &c^,afford other intlancda 
of a simitar kind;' and their taste, as 
well >8 their colour, is influenced by 
the presence*^of light, as the white por¬ 
tions contain more saccharine matter, 
and are therefore sweeter than the 
green. Plants secluded from the light, 
are found to grow faster than those which 
are exposed tn its influence, but are 
much more sickly m their appearance; 
and the Lecturer had observed, that 
fern is more lofty, when g/bwing in a 
wood) tlian in an open situation ; but 
that the seed, which is attached to the 
under sides of the leaves, is neither so 
plentiful nor so productive in the for¬ 
mer case as in the latter. Tigtt the 
odour of plants is also influenced by 
light, is evident from their superior 
fragrance in tropical climates. 

In speaking of the effects of light on 
the vegetable World, it may be observed^ 
that dark bodies absorb tfac rays of 
light, while light bodies reflect them. 
Tfae Lectnrer had placed bis hands at 
the same time on a dark coloured win¬ 
dow shutter and a white oolumny both 
eqtially exposed to the sun's rays, and 
ftHiod'4hat tlte former ,^]t bc^, 
while the latter wascomparatively cool. 
Fcpm observing the absorption of the 
rays by dark bediee, Mr. Eavis, of 
Slovgfa) tried an experiiueot with a 
grape vine, by painting the wall 
against wbicb it grew, one half black, 
and the other white. The result was, 
that the quantity of fruit was three 
times greater on the white side than on 
the other, and that not only its siee was 
iucreased, bat its flavour was improved. 
A similar difference was also observable 
in the shoots and leaves.^ 

The effects of light on the mineral 
kingdom are tenured evident in a 
variety of ways. Every wIk-mercer, 
lAbcrdasher, mr milliner knows that if 
his goods are exposed in the window, 
their beauty fhdes, whicb is owibg -to 
the decompoEiiig property of the rays 
of light. J%te glass windows SVe 
sometiines seen of 'a uurpie colour, 
though perfectly colanrlrss when flrst 
put in : the rays light having pro¬ 


duced the alleratioa. When apart Qvftits 
are painted^ pruticularly m delicate 
colours (the fli^uonable salmon colour, 
for instance), the colours soon fade; but 
if a picture ^ bung against the wains- 
Qoat, th^mrt which it covers assumes a 
very diflereat appearance. The chemist 
is o^S'liged to hide many articles from 
the light, if be wishes them to preserve 
the colour they a»ume when first ma¬ 
nufactured. Muriate ef ailver is an 
example of the effect of light on some 
obemical preparations, Mr. Tatum ex¬ 
emplified this fact by exhibiting a 
pbmJ, containing somemuria/e q /’stker 
which had been made for some time, 
and had completely lost its white¬ 
ness by exposure to the light. He 
then made some muriate of eilver by 
pouring muriatic acid into nitrate q/" 
stkerf the muriatic acid decomposing 
the nitrate by ils supeiior aflinhy foi 
the metal, and forming the muriate oj 
stiver, The contrast between the coluui s 
of the newly made muiuUe, and of that 
which had been exposed to the light fpt 
some time, was very evident. 

J^itrute tf silver undergoes a similai 
change in its colour, by exposure to the 
light. This was proved by the exhibi¬ 
tion of a small tablet which had been 
covered with nitrate of silver with a 
camel-hair pencil. A piece of card, 
pierced with the letters composing the 
word “ Light,” had been laid upon it; 
and, upon exposing it to the sun's rajs, 
(he perforated parts had been changed 
to a brownish colour, so that the word 
was distinctly legible on the ta'VT^l. 
Phosphorus is another substance which 
loses its w^ite s; pearance, and becomes 
of a dark brown colour, when exposed 
for a few hours to the direct rays of the 
sun. All these examples are proofs of 
the effects of light on the mineral king¬ 
dom. c 

^ Mr. Tatum then di'cw some, powerful 
Sparks from the electrical machine (the 
theatre being darkciicd) in order to shew 
tiiat Electricity is one of the sources of 
*4ight, but in this cuse„i)o effect of com¬ 
bustion is produced, Other instances 
occur in which light is produced without 
comhimtion, to effect which, both a rom- 
bustible bfWy and a supporter of combns- 
iioti must be present. The Lecturer hei'*’ 
produced a degree light by rubbing 
two pieces of^ywoTtP together, and also 
by smkeng together two pieces of cane, 
which be o|^iferved is coated with sib- 
ceous matter, Lijgbt was also produced 
by directing a stream of hydrogen gay 
wimn some ptatiyum, hy tueans of (h« 
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friece 0^ opp&raiui {StreiMted. to 
the Institution by Mr. Brouffham. So^ 
the hydrogen nnd- tbe fkitimm were «f 
the same temperature as the atmoftpbere, 
yet the latter was almost iostantljr heated 
red-hot) and ig^niied the jet of hydrogen. 

it has been doubted whether) during' 
ennibastion, the light is produced by the 
rombustible or the supporter of combus~ 
tititt. It has been thougltt that it is pro¬ 
duced at the expense of the atmosphere) 
which would confirm the theory of Huy¬ 
gens hut the Lecturer was of opinion 
that both the combustible and the sup¬ 
porter of combobtion contribute to tne 
|H'oduction of light. If combustion be 
produced by igniting hydrogen or carbu- 
letted tydritgefif we arc sensible that 
the light does not proceed from the 
snn. Whence then does it arise ? It 
must proceed either from tire comboe- 
ttble, Or tht; supporter of combustion, or 
both. That the eomhustible body has 
some effect on the coZo«r of light will be 
t rident by igniting hydrogen, cori&u- 
retifd hydrogen and od-gaOi This the 
Lecturer did, and after observing that 
the three gases were all burning in 
the same snppoi^ers of corhhustion, re¬ 
marked that the difference in their colour 
roust arise from the combustibles them¬ 
selves. Nitrate of strontiavO-d nitrate of 
copper Were also ignited by means of al¬ 
cohol, the former of which burnt with a 
red, and the latter witli a green fiamP) 
atiil afforded a further confirmation of the 
Lecturer’s remarks. 

.Xlie Members have doubtless observed 
the red appearance of tbe sun on a foggy 
morning. This arises from (he moisture 
in the atmosphere being in a certain state 
of mecbaurical division, which prevents 
any of tbe rays of light) except the red 
ones, From jpalsing through. For light, 
tliOUgb it Bpp^rs to be a simple snb- 
slaace, is really a compouhd body, and il 
composed of yellow, i^ed, and blue rays,. 
As soon as tbe whole of the sun’s rays can 
penetrate the atmosphere, the light be¬ 
comes Wbite^ ^ 

Te^ow, rarf, rard 6f«e ara the three 
primitive detadi's, from which all the 
tintit of ^0 rftihliow atefobhied, and seine 
atliitda ase only theee Htree colours to 
produOe Ml the ct^ts^ ‘hs and 
Was niixtM together form grte»).yaKow 
and reif, owtVtoit^lie. Mr. Tatdm here 
referred to d'diagnmi, ix^slsting of two 
concentric ciroleii tbe tnnCy cime Iming 
divided into three paril, add exhi¬ 
biting ftie three primitive colours, and 
the 00104^ circle Tcpresentlng tbe thrlortS 

gi-adatious bf doi<m ptotfittifed by their 


mixihiw' tn* dtAroai prepottioni^' * Two 
pldal^ one oontawing m yeflom, otsd the 
other a red liquid^ wer»i^8D heW:. before 
a lamp, and upon loohaig throvgb them 
both at the same tuae, an eremge oolaur 
wiwseea. A simitar experiment pro¬ 
duced a green eoLonr by 'means td twe 
phials fined with yellow and Hue li¬ 
quids. 

If the rays of light be composed of the 
three Colours alread^meutioned, it nay 
be ashed why tltey t^penr white in na¬ 
ture ? To exemplify this effect, a cir¬ 
cular {pece of wood, paiated like the 
preceding diagram, with tbe three pri¬ 
mitive colours, was whirled rapidly 
round on its axis, when tlie three colomw, 
by their union, assumed a colour re¬ 
sembling that of whited-brown paper j 
and the Lecturer observed, that if tbe 
rotation were sufficiently rapid, they 
would appeil perfectly white. • He could 
not, however, make the circle ■ revolve 
quite 80 fast as at the rate of '^00,000 
miles in a second. 

Mr. Tatum finally adverted to the r#- 
frartips which takes place in the rays of 
light when they pass from a rarer into • 
denser medinm. This important prtaci- 
ptc in the science of optics he illustrated 
by means of a large basin, on the into, 
tior of which three black circles were 
painted. He requested those members 
who could see the experiment, to look ut 
the basin tp. such a direction that its 
edge should just hide tbe black circles. 
Water was then poured into the basin, 
M^ken the refraetion of the rays of light, 
in passing from the air into the water, 
brought the circles successively into 
view. The;Lecturer concluded by ob¬ 
serving, tb^t he should continue the sub¬ 
ject of refraeiion in bis next Leotulre, 

I.ECI1OBB8 FOB JVSXT wmtt, 

Wednesday, Feb. 22d, Mr. FaxKtr’o 
Third Lecture on Geography. 

Friday, February 24th, Mr. Tatom’O 
Third Lecture on Optics, 

BELI-HXNGUre. 

To tAt Edihr of the Mechemias’ 

Beghter. 

Mb. EmTOB,—^Allow itMv tbiGugfa 
the medium of your^, -wdettble Register, 
to suggest aft ittea or ttfo, on the art of 
bell-hhBging. 

4 propose the action of twh pMoas; 
AA, with solid batielB, BB, ££ted into 
the<aadfl{4atub^asait GCj the space 
between the sohd barrels 40 be ex- 
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MOlSYtmfi lit THE ITMOtPHBAE, 

haunted (or only fnr^ly ox- just sufficient strength, msy bea part of 

hatoted) of air; afid ih order to he^ the bSl carriage. The consequence, 
the pistons hr th(# placer-1 wotSd no- Ihen, foliowSt'lltat by dra'Oing die pull- 
tice drat, tA the jpaiU-^d, there must be piston, the carriage-piston is forced iido 
a stop, as showiii appertaiiffitg to ffie the vncuom, ar^ ^ees the stroke ro- 
knob, or purchase Crank; whilst, at the quiied. y ' 
otl^end, a check-spring, orscroH^ of 



The additional piston, 1>, is for 
regulating the exhaisted tubes, which 
may thus be kept always in repair • but 
th^ m^ht be even sacked by the moutli 
sufficiently empty, and a stop-cock near 
the moutiipiece. Nowthese<^pipes may 
be bent to any comer, or let into walls, 
or under doors, and thus prevent the 
awkward appearance of slack wires and 
unseemly Clanks, so much an eye-sore in 
beautiful cornices and paper borderings. 
But the belUhanger aSks, How is my 
f/tain to bedone ?” I advise him to add 


another idea to this, if he can j and if 
not, this is but a single pull. , Berhaps in 
my second suggestion I may be allowed 
to have introduced something of more 
universal use to the tact. 

That bells on springs and carriages, 
with check-springs, as now used, are 
not very elegant, I will mppose to be 
admitted; and it is no question that they 
ate often out of repair, fheicfore t ojnne 
the plan, as shown, will be admitted an 
imprUvement. 




Pigl l.'dbows the plate on which the 
bell bangs, on the pivot Pj the other 
part isthCievier, to which the wires are 
fix^, and' i^inst which the scroll 
spring acts in opposition to the pull. 

Fig. is fhedever and bell, detached 
from the plate i the springs, SS, are 
acted on by the draw and rebound of 
the lever, and give the bell two or tinee 
vibratibns, short, sharp, and quick, in¬ 
stead of IptJg, end teay. 

■ ■ ' " ' ' "YoUt^&c. ’ 

' p;S. Have, in thhtun^ dmuing, 
shown the beU the reason 

you wjU know, bhtT qtiediitei" teh^er 
it'isaeedM. ’ ■ •'* 



MOISTURB tisr rnk A'TMOSpftERE, &C 

To the Editor ^ the ,Meeitanic$* 
* Regi»teT:»r 

SlRt-M-HAViNosufflcientlyfecovered 
from the Junius-like„ castigation in¬ 
flicted on me by Amicus, I venture, 
with trenftoling han^ to ie«urte the 
forbidtten pen^ although Amicus 
advised m^ iay.rt aside, he doubtiess 
expecited lo‘seei‘some mere of its 
prrauGtjbnB} andfii'asNl have a! little 
time uaprOvidad ti}f;^with youc per- 
miBioU, he»«hall net bedhappomted. 

letter M^he occur, 

^eque^dg yMlP4iMKiei»*ti!r idat do the 
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same, in Number QS (f^. 13?* !38)* 
1st Had 1 been awa^ of Amicus 
being ** one ^ho witw ivhat he is 
pleased to c«dl nonsense/’ 1. shoaldy 
oertam}yy not. have apprised him by 
applying to him for information: the 
statement however, that the ia|6rma- 
tion was peculiar to himself, must have 
moderated his surprise 
2d. It was far trom my intention to • 
make any thii^ like an attack upon 
Amicus, and it' pOrtness and arrc^nce 
are visible in my last letter, I coni^ 
them to be intrusions which ray judg¬ 
ment ought to have rejected. It is im¬ 
possible for me to assi^ him in attri¬ 
buting td'any cause the harsh and an¬ 
gry spirit of which he complains, since, 
whilst I wrote freely, I was not influ¬ 
enced by any such emotions. 

From the sentence, “ I was ignorant 
that any part of my letter had b^ an¬ 
ticipated, and I beg to apologise for my 
ignorance,” Amicus concludes that I 
would fein have plagiarism believed to 
be tlie offspring of my genius.- Cannot 
Amicus distihguish between the thing 
stolen and the theft? '* Clear thought” 
makes a distinction where there is a dif¬ 
ference. • 

3rd. As it wfll be more to your Cor¬ 
respondent’s advantage, that I make 
him understand the unequivocal ex- 
rcssion which is too wonderful fur 
im, than that I supply him with 
• Reading made easy,” 1 shaU endea- * 
vour to succeed in that arduous under¬ 
taking. A defimte idea of what the 
wmd obstruct signifies, being obvi¬ 
ously relevant, allow me to quote a 
little from CrabVs English Synonymes. 

** Ob^tnict signifi® to set up some¬ 
thing in one’s way.” ' 

**^lVliatever acts upon the ^ path? or 
passage, so as to prevent a ppsbn mov¬ 
ing is an obstruction.” 

‘**.A^XEo, t^b*ttiecis the,course tf a 
riwar.” > 

yfiam a divides into two 

'oouiae^ is it not apparent, that by ob^ 
atimeiing the<srat^ iu its motion 
would be aooefemted in tiie other ? 

Wlot is 4%e ooune of the .jknown 
acoehmtion-of'%nteM between th«Ftor» 
of a loidgel » it that thb pieia, , 
ods/riM!# the water^^anoftber^ ticce/*' 
orate its motion betsaeffli ^ 
F(n.a.ccxtalai{UNilfty oi t flnid to 


" pass throi^h a lew passam, ip the same 
time that it passed t^ugn a greater, its 
motion must, of course, be accrierated; 
consequently, any obstruction iestentog 
the pawage of e fluid, woidd, by ob¬ 
structing that ^uid, acceleraie its 
motion. 

- 4th. It is. unnecessary that I refute 
this paragraph,' since each of your read- 
ers. By referring to your 57th Number, 
can do tiiat fpr hjmselfand reference 
to A Manufactuher’s Letter, in 
Nunjjber 58, will evince .that one think¬ 
ing Individual coincided with A Juve¬ 
nile Philosopher. 

Permit me just to state that I difler 
from Amicus, if he really considers 
the combustion of steam an alwurdity. 
His explanation of the action (whidi 
is, in the 4 :ase alluded to, the combus¬ 
tion) of steam in Mr. Evans’s furnace, 
being founded 'on mechanical princi¬ 
ples, is, I think, an absurd explanation, 
but not an explanation of an absurdity. 

J tb. Here is an ejaculatory decision, 
e unfounded and unsupported. I 
stated, ** that the coalescence of the par¬ 
ticles is efiected by reciprocal attraction, 
none will doubt." « This (says Ami¬ 
cus) is all that is required to support 
my hypothesis.”, What hypothesis? 
Not “ that at a greater elevation the 
drops of ^ter are at a greater distance 
from each other than at a iess for their 
“ reciprocal attraction” causing their 
union, is the very came of their being 
at a greater distance from each other at 
a /es5 elevation than at a greater. See 
my letter in tlw 64th Number. 

I cannot de^tnat what distance the 
reciprocal attraction of the particles 
ceases to exert its influence; but dioulrl 
Amicus prove what be staf^, vie, fliat 
my rdutation of his explanation of toe 
meteorological fact in question, ** is, 
in itself, contradictory,” 1 shall be de¬ 
lighted with bis ingenuity. 

Amicus says (or rather means) that 
I do not allow the influence of attrac¬ 
tion in the drops thenwelves towards 
each oto^. When he made this Itiafe- 
ment, he sms answenng a leUer in which 
I say, ** Hot by the prmciple of atiroe- 
thn which he (Amicus) has stated; and 
their accidental contact, they (gramma¬ 
tically referring In the drop of water) 
most indubitably coalesce. 

6Ul It may sound strange, but did 
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xeid ^ let;tei' Wore be an< 
aweired 1 never pronotmced 
^Xfueamait ** elostr ttppreximiitton," 
ocmseeee. **Mearet contact" I pro- 
aotmced s eobcism j iand then, as a de¬ 
finition feir tbemoK: bumlble mechanic, 
nonsense. I did not evince it to be ei- 
fter, bscauae 1 thot^t it iintuitively 
both. Things in contact touch; there¬ 
fore, things in **■ neara' contaA,” ase 
nearer tiim touch^g—a natucd im¬ 
possibility. 

The egregmusness of jny anertion, 
:tfaat vrh^ your Correspondent calls 

cfoSercpproximatiimj’'m “ sdaolnte 
<«dfiUcV^’was not, as I had expected, 
<ddteoted by .Aauovs; and from the 
questtons which he so vauntingly asks, 
one may cundade that; he is ignorant 
<of the nonrcontact of paitijJes. Allow 
file to hreeait him with a quotation 
from Murray’s System of Chemistry, 
Vol.I. page 2H. 

»' “ A solid body is to be conceived 
o& as •consisting' of a number of parti¬ 
cles of the.saiae natuse, k^t ait certain 
dibaneesitom each either by the agency 
<of'edoRc.”<*Aixycondensationhitherto 
rafieoted, is very far from that in which 
these pa^des would be iiucmiacU nor* 



linaiswef to h» last question, I beg 
io slate, that A Jcvcsrnx: Pbixioso- 
amBiiacconnts iev the increase of the 
(Specific gravity in the frst g^fidatum*, 
hy tbeiepproaumifion of die {wticles; 
in theignedaticM3B i^ter the first, by the 
c/o^er^proxhooilaoBof those putioles. 

May 1 fiUil 'be permitted • to intrude, 
»in’Order to observe rather an unfortu- 
<iiate oiicuBirti&oe. This fith^paragraph 
**!», in itedfyoontmdidorf,*' Thefirst 
qiAtttioaiJttsidaes that >certaifi paltides 
are m oontactfiaad^the otheiis contra¬ 
dict it,‘by su^oaiagtiiese-’partides-to 
approximate- ■ 

; A ddTKNi£E pHt|,6BdFite:B. 

BLOOD IK XBBfBOpT’AF'ESJI.DIKATH. 

To ihe ,ihe Mochanm' 

'Regi9t«r4 

£ia,*~-4’have not notiedd^tilllbopre- 
sent moment Unit 'Iju<irHEB ‘has atedo 
isortte-observationsU. page 
383) on a idbr-of'inine' 0 n'' 1 heblo 6 d, 
orildhohld ban^ ofierod p^^w^itds in 


tqily, sinqe even his answer is open to 
coxreotion, and I hope to shew him that 
my answer was not ‘^totally meorreeJt,” 
though certainly too Concise. 

I shdll endeavour to prove, 

* iBirst, that the blood whaa drawn from 
its pesstds Ls not decomposed, as your 
correspondent affirms it is, but merely 
subject to mfchanical laws, which, 
while it circulates tlirough its vessels,'it 
is enabled to resist from some cause. 

Secondly, 'that the quantity of blood 
must be, strictly speaking, the same in 
the deceased as in the living body, if 
tliere be-only a mechanical change. 

First, then, the blood when drawn 
from its vessels, spontaneously divides 
itself into a solid and fluid portion; to 
sdiicb portions the terms o'cssamcn- 
ium and serntn have been applied. 
Now, are they diemically combined or 
merely mixed ? if the combination de¬ 
pends on affinity, when the compo¬ 
nents are disunited we should expect to 
find a change, in which the properties 
of the compotmd liave disappeared, 
and been superseded by others. Instead 
of finding any of these diangcs wo 
merely discover that a number of red 
particles, which in the living body the 
microscope shews to be floating in a fluid 
called serum, spontaneously separate 
when at rest j is it not more agreeable 
to analogy to suppose that the change 
istneobariical,viz.‘difference in specific 
gravity? The question now is, wTat 
prevents congnlation > the answer would 
naturally be, that motion was the source 
of‘fluidity; that this is not the case is 
easily proved, 'by coagulation taking 
place, even though it be constantly am- 
lated- it woul(i- then, seem to 'be the 
result of the vital principle being flfed, 
^*pow,er superior to the laws of inoi^- 
iHc matter, enabling animated bodies 
to act on all arotmd them, ’;in 'a man- 
rfer, contrary to'those li'.ws, 'a3^ neces¬ 
sarily when withdrawn the blood yi^s 
to flte Pf attraction,'arid'aeTOrates 
toto »8oli<|jmd'fluM poriim^ This is 
the 'cause,'Mybri'd m jiwt 

edriespondent'Was trieorre^ in e|nrm- 
iflg it was aecpwpos^.*' ■ 

Second, sindS b!ooA iS'a i«ere‘»tiJ- 
ftirv, com|>^idrif iwopaifs, orieho- 
nH^meoris 'l&iid, , 1 ^ one ohly 
sttspdirddd in Hie Jimriir by some c6rt* 
“Wft#gy, awd sponta- 
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ntjoifely sqjarating frem it -vvlien »t test 
])y its becking amenable to the laws 
of attractioi^ why may it not be called 
(as it indeed always is) when 
tlus separation takes place? and if he 
he allows .it may be called ..so, 1 ask 
him why th^ is not the same qyfmtity 
of blood after death as before ? 

Your eorrcspond«it may now; per¬ 
haps, allow,^ that I have not put nay 

reputation as a physiologist” in jeo- 
panfy so much as he may have endan¬ 
gered his own as a chemist, by saying 
the coagulation depends on chemioid 
decomposition. 

He wishes to know what becomes of 
the ertissamentum ; I am surprised to 
liear one who lays claim to “ long ex¬ 
perience in the practice of anatomy 
and suip:ery,” and who advises me with 
so much pedantry to “ dissect some 
dozen or more bodies” (good God? 
it would cost me no less than iOO/. to 
proQure them, and a year or two to cut 
than up, to acquire what?) confess his 
ignorance of a fact so generally known; 
1 will not put-‘him to the trouble of 
cutting even one, but tell him at once 
tlMt it is nearly ^ in the veins, a little 
certainly being in the minute arteries. 

%c. Tyro. , 

im, black's kxperiuent on 

CALORIC. 

2'o .t/ie Edftar »f the .Mechames' 
Register. 

Stn,—In two glass vessels, of the 
same size and weight, Dc. Black put 
^rtions water—^ ounccB in eaoh. 
The wdUr in one df theYdssels being 
frozen'by a freezing mixture, the vessel 
was nemovod mtoan atmosphere at 47®, 
mid the icB in it allowexl to rise to the 
temperafrireof 32^. The water in the 
other vessel being cooled to 33^, and 
a delicate Ihermometcr placed th^in, 
both vessels were to the saute 

efmisphere u 47°. Now the quantity 
of catonc.(concludBstite Doctor) which 
the ice had received during ten hours 
and a half (the thne wbidf^ took in 
melting) may ^ estimated by . the 
mianfity comrMhicated to .flie water in 
uie odiei: find discovered in it 

by the rise of tempe»‘jd»»e.i'it pro¬ 
duced ; for, as the two v^els wereox- 


This-experimeot appears to me of no 
value, and the conclusion false; for tlie 
sensation of cold produced by a piece 
of ice, is greater tlian that produced by 
•water at 33®, whilst if they abstracted 
the same quantity of calonc iu a certain 
time, they would produce equal sensa¬ 
tions, since the abstraction of the calp- 
ric is the only cause of the sensat»uD, 
^and Ibe sensation is proportioned to the 
celerity with wJhicl^ the caloric is eii- 
8trac4pd. 

Perhaps some of your scientific read¬ 
ers wi^l, put me in possesuon of facte 
enabling me to appreciate the worthy. 
Doctor's manner of reckoning the 
quantity of caloric which disappeais in 
the solution of ice.' 

A Juvenile Piulosofher. 


KLECTBIC]?rY PnODUCED BY FRIC¬ 
TION. 

To the Editor off the Mecltantcs' 
Register. 

Sir, —Observing in your 44 th NiHta- 
ber (Vol. U. pige 253,) a paper on 
Electricity produced by Action; 1 am 
induced to send to send the followmg, 
with which your readers may mot tie 
^acquainted. 

Oxalate of hme, obtained by 
precipitation, ■ and dried in a Wedg¬ 
wood’s mortar at a temperature ap- 
proachmg 300®, until so dry as not to 
render a cold glass ptate, when placed 
Over it, dim, will become in a. few mor 
mente -80 strongly electrical, when stirred 
with ap/ff/mttwiwpatida, that it cannot 
be collected together, but flies about 
whenever it is moved. It requires some 
little frirring before the particles of the 
powder are sill of them sufficiently elec¬ 
trical to produce this effect, ft is found 
to takB..^ce either Onpdrcelain, glass, 
or metal stirrers; and when wdl vxcited 
the deCtrical panicles -are attracted On 
the approach of all bodies, and when 
‘shaken, in a small quantity on ‘the cap 
of the gold Itfeaf elfictrotorter, ■will make 
the leaves divej'gc two Or three inches. 
The Cflfect fe not due'to'^tempmture, for 
. when cod^ out of the contact of air, 
it equally takes ^lace when stirred; 
being, however, ve^ hygrometic, the 
effect soon goes off tfthe powder is e-x 
posed to theair. Excited in asijver cap¬ 
sule, and then lei't otft of the contact of 


posed in situations perfectly alike, the 
same ouantity must haw been commu- air, the subs-ance remains electrical a 
nicated to each. great length of time, proving its very 
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bad oondocting power,; and in tliis 
respect surpassing:, pei^ps, all other 
bodies. The may be ppoduoed 
any number of times, and after any 
number of desiccations of the salt. Pla^ 
tinum nibbed against the powder be¬ 
comes negctivt, the powder positive ; 
all other metals are the same as pia- 
iinum. When rubbed with glass, 
both being dry and wami, tke glass 
becomes the oxa¬ 

late positive: and, indeed, this body 
Appears to atand. at the head of any 
yet tried as to its power of''becom¬ 
ing positively electrical by friction. 
The oxalates of zinc and lead pro¬ 
duce the same effects. 

R^e. 'iTtbO. 

city OP LONDON 
f UTEBABY AND SCr^NTIEIC 
'• INSTITUTION. 

The affairs of this Institution'con¬ 
tinue in a state of prosperity highly 
satisfactory to its Membi^ who have 
had constent opportunities cff heiEdng a 
successiop of valuable Lectuiws on the 
various branches of Natural Philoso^y, 
as well as on other imimrtant 
Mr. Lewthwaite is at present tum. 

delivering a Course of. l^ie^ies on the 
Scimce of Elechdcilyt and from the 
ability with which Im combined ilM 
practical informati(»i with amusing 
experiments, when illustiatihg the same 
science at the luondon Mechanim^ Insti. 
tution, we have no doubt ,hii bectoBef 
will afford eipial satisfaction to hil 
sent auditors. 

' ■■ "■ ' ■ ■ I ■ ■■■! i f mim ■. I is j isp ; 

NEW i^TTERN RAZOR. 

Every petWRi who has tae^rienced 
the inconveniences arising from the use 
of a bad Razoi^ must be sensible 
of the value of h good o^ These in¬ 
conveniences do not, however, always 
arise from defects in ^ equality of the 
instrument, but from iti degree of con¬ 
cavity, and ffs generalahaitteaad weight. 
To remedy these avfrhR mar, on anew 
principle, 'has invmted by hfr. 
Palmer, of ^^aatloMieet, Imees- 

ter Sk]uare Mechanics’ 

Institution), i^|^||gfimed narrower 
and thinner frpiPwle neel to the top of 
the blade, with a perfectly flat edge, 
tbe whole of which is used, so that me 
razor is calculated to last longer, as 
vdl as to shave with gimter case than 


hebommon one Whriher Mr. Pahner 
may have attamed absolute portion 
in dKftHm.<ff|u8iazoi3,wewUlnot un- 
deriake to dett^ine; bert we have triei 
them, and have found them operate in 
a very ^tisfactory manner. 


OUTTUC P18H. 

This fish, goring ^ita excursions in 
the search of food, oh the approach of 
danger to itself, or the more easily to 
prevent the escape of its intended prey, 
discharges from the tubular orifice at 
the breast a quantity of the black fluid 
with which it is always amply pro¬ 
vided, and Uius obscures or darkens the 
water to a great distance round. Tins 
practiceof the cuttle-fish was well known 
to the ancients. Our [own celebrated 
countryman, Mr. Ray, draws from this 
circumstance, a singularly apposite and 
witty illustration, and obmrvcs, that an 
obscure and prolix author may not 
improperly be ^compared |to a cuttle¬ 
fish, tance it may be said to bide him- 
seltkunder his own [ink J Tbe black 
limiQi;, oar ink of [the‘cuttle-fish, when 
Oometibd. End dried,'£plits or cracks into 
fragments, which bmg .then. ground 
down aRdie^issolved in water, form an 
exqu!^ ink of the 'most desirable 
black; and^the well-known Chinese 
preparationi Commonly called Indian 
ink, is, in realfry, supposed to be no 
OtW.'than dm concrete juice of the 
eu^-fish'car^ly manimed, Iper- 
frnned, and at len^ formed into the 
ornament^ cakes or masses in which 
me receive it It may here be ob¬ 
served, that all the species of the genus 
sepia are provided with a similar fluid, 
which they use for shnfiar purposes; 
but that of tile common cuttlefish is of 
«a deeper or blacker colour than in most 
othdr kinds. In some speicies, it is of a 
reddish brown colour, and ,from it is 
•prepared, by the Chkieai^ the brown 
and n^dish-brown varie^es of Indian 
ink which are sometimes iCen. (Scien - 
tifie Gazette*) 

"" TO COEBEsklNifrlNTa. 

We eStll Nt tiapvv to sviUl mmelm'of the 
kM offer of Tyro. •‘v 

Ooimannlcotivw tieea received ft-om 
Mr. Dewlniret—T. A.—A IWtor Toy MeVer 
—Hr. O. Ponlt'i—X. X.—G. Morley— A Me- 
clHMnlc—K.-—A well.erieher—Sec. Rc. 

BB.BATVM. 

Page 2S6, eot 2, line $, tor “ Crova and Ah- 
<RarTavm,” road *' CtTT OF Lonbob Ta¬ 
ws SB.” 
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,>1K) MU. IMIENO’S second lECTURE ON GEOGRAPHY. 


MR. HENRY gosling’s 

nf.w invented anchor. 


Every improvement connected with 
tlie welfare and security of the Navy, 
must be interesting to the feelings of 
Englishmen, and we are, therefore, 
happy to lay before our readers an en¬ 
graving, representing an Anchor,^ upon 
a new" constructioiu invented by Mr.* 
Henry GosLiNG,^‘dn Officer of His 
Majes’v's Ship Gloucester. We un¬ 
derstand that* its principle has*, been 
highly approved of by many distin¬ 
guished characters, whose experience 


in naval affairs peculiarly qualifies 
them to appi^eciate it merits. 

In the common anchor, the stock, 
which crosses the shank at right an¬ 
gles with the the two flukes, is used for 
the purpose of always directing one of 
the flukes into the ground. The ne¬ 
cessity of a stock is obviated in Mr. 
Gosling’s Ancllor, as it is furnished 
with five flukes, radiating from a cen¬ 
tre, as lepresented in the following dia¬ 
gram, so that, in whatever direction it 
falls, two of the flukes must take tlie 
ground. 



This arrangement is very advan* 
tngeouson rocky ground; beside which 
this anchor possesses other advantages 
which may be thus enumerated— 

1. That it is particularly calculated 

for a working anchor with a chaiA- 
cable, as a ^'c;>sel can always ride at 
single anclior without danger of foul¬ 
ing If, o 

2. That it stows clear of a laige 
ship’s lowci-clcck ports; not impeding 
fi ship's way as an anchor with a slock 
(Iocs, particularly in smaller vessels. 

That a chain-cable wijl never foul 
it, beyond the certainty of its clearing 
itself as soon as the strain comes on the 
cable; thereby capsizing, or fuming the 
anchor over, but,leaving it ia the same 
position as when first let 

4. Tiiat a hemp cable ifiust also al¬ 
ways clear itself, in ihe same manner, 
and leave tlie anchor m the same posi¬ 
tion. 

5. Tha* by dispensing wftli'the 


stock, there is not so much dange*ot 
the shank sijappltig. 

6 . That it may be got on board for 
easing the ship, or for stowage, with 
much greater facility than the common 
anchor, and does not require to be of 
greater weight than those at present in 
use 

For large ships, the shank) _ 

should weigh .. \ 

Each fluke, 10 cwt. 50 

Total weight 81 cwt. 
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R«(rOMlt;M ON THR MRCUANICXt. AR’1'3 
—NORTHERN, SOUTHERN, PACIFIC, AT¬ 
LANTIC, AND mill AN OdEANS — DIVI- 
B!ON OF THE LAND INTO TWO IMMENSE 
ISLANDS—ISTHAirSBS OF DARIEN AND 
SUEZ — NEW HOLLAND — FIVE 

KONKS OP THE RARTH—PIRIXTIO!! OP 
SHADOWS IN DIFFERENT LATITUDES, 
iiC. • 

WEDNESDAY, PERRUARY loTII. 

Mr. Fuend commenced his lecture 
by ajyain directing the atteiition of his 
hcaiers (o Mr. Addison’s splendid ter¬ 
restrial globe'*, and observed that globes 
are now so *<'oinmon, that persons be¬ 
stow but little consideration on the 
manner in which tliey are formed, or 
(he progressive improvements by which 
tliey have been brought to their pre¬ 
sent jierfcction. If we look at the beau¬ 
tiful globe before us, and compare it 
vvitb sneb globes as were in use 500 
years ago, we cannot fail t« observe 
that both science and art must have 
been employed in pet footing their con¬ 
struction. Froib the observations made 
in tile preceding lecture, it must be 
evident that science of the highest de¬ 
gree is necessary, in order to trace the 
exact course of the sun in the heavens, 
without which it would be impossible 
to determine the distances of the vai lous 
places on the earth’s surface from the 
middle circle or eciualor. By the aid 
of^seimice, however, ye are enabled to 
represent the globe, and the situations 
of the countries into which it is di^ 
vided, exactly as they are placed on 
the earth itself; but to accomplish this 
object, it is also necessary to avail our¬ 
selves of the assistance of mechanical 
art, which has accompanied science in 
its advances towards p^rlection. 

* Mr. Addison is now preparing a 
tliiee-feet celestial globe, which will be 
R great acquisition to Science. Tljt* 
largest globe Ikitherto published, con¬ 
tains about 4000 stars, but Mr, Addison 
promises that his new globe shall con- 
tain 30,000, including those of the ninth 
Buignitude visible in the Noftliern lati¬ 
tudes, with their nebula! and clusters 
accurately depjfitured, and their angles 
niade strikingly-fffiparfnt. .From the 
superior manner in winch the divisions 
of the earth have been Marked in the 
large terrestrial globe, with gradations 
of dharketers According to the rank of 
the place, we anticipate that the promise 
■vili he performed. 


Mr. Freud then brUliy recapitulated 
the methods of finding the latitude and 
longitude piarticularized in his previous 
lecture, and exhibited a chronometer 
wbicli had been round Cape Horn. 
Now, if it be known that a dironoineter 
regularly loses or gams a certain time 
per day, it is evident that the exact 
time at the observatory at Greenwich 
may be ascertained in any i>art of the 
glotre ; and the lon^tude of the place, 
or its distance from the meridian of 
London, may be correctly laid down 
by th^mode already described. 

The first attempt at the cunstTuction 
of a globe must have been of a very 
imperffCt description, and the globe, in 
all probability, consisted merely of a 
rudely formed wooden ball, on which 
the di/Teient countries, whose situations 
were know%, w'ere painted in a rough 
aud unfinished manner. Having dis- 
coveied a method of delineatiug places 
on the globe, the next endeavour was 
to improve it, by making it more easy 
of cyriage. How this was done the 
Lecturer could explain the more readily, 
because he had recently had the good 
fortune to break, an old globe in two 
pieces. Mr. Frend here exhibited the 
•two halves of this globe, winch he ob¬ 
served had seen good service in its 
time, as it had been in consbant use 
among his young folks, to impress up¬ 
on their memoties the longitude and 
latitude of the various places on its 
surface. If we suppose a ball of wood 
to be cqvered with successive layers of 
paper, pasted one over the other, till 
they become of sutficient thickness, 
we shall see exactly the method by 
which globes aie formed, so as to be 
very liglit and jiortable. When the paper 
crust is thus completed, it is divided 
into two equal parts, and the wooden 
ball taken out. The two hemispheres 
are then sewed together, and the globe 
being provided with an axis, is turned 
in a macliiiie which makes it per¬ 
fectly round. It must next bu exactly 
covered with some substance capable 
of receiving an impression, and the 
manner in which tins is done may be 
readily conceived by cutting an orange 
into a number of parts, from top to 
bottom, and noticing the form of 
the separate pieces of the rind. Twen¬ 
ty-four pieces of paper, cut into a simi¬ 
lar form, ard of the same size, are 
pasted upon the globe, so ns com¬ 
pletely to cover its surface ; but previ¬ 
ous to their being put on, they aie 
stamped with the representation of a 
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portion of th« earth, so that they pre- 
eent a picture of its whole surface when 
united- 

II IS of considerable advantage that 
the ciimpletjon of a globe furnishfs 
vnipluyment for many poraons; for 
some are employed in forming the 
globe} othcis in cutiing out the sec¬ 
tions or gores which cover it; and 
oiheis in the very important'task of 
delineating the tlgfions paits of the 
earth on these sections. The skill 
with ws.ich t|his branch of (he work is 
performed reflects tlie"-highest ctedit on 
the London nnists, who are rewarded 
for their exertions, not merely by the 
pay they receive, but by the satisfac¬ 
tion they experience in bringfSSig their 
art to Riicl) perfection. Tlie Lrctuier 
here paid a high compliment to Mr. 
Arrowsmilh for his admitable skill in 
the construction of maps, and also to 
Mr. Addison, whose beautiful terres¬ 
trial globe so strikingly exempliiled 
his scientific and mechanical abilities 
in its formation. 

Before proceeding further wiui Ins 
illostratio/is ofthe science of Geography, 
Mr. L’leiid begged leave to make an ob- 
seivation or two on the connection be¬ 
tween Science and Art. It appeared tc 
him. that this connection was better 
understood 3300 years ago than it is at 
present; for in a book which he held in 
the highest rcverenco—a book upon 
which depends the welfare of mankind 
both here and hereafter, he found the 
^greatest encotiiiuin on the mgchanic&l 
arts that had ever been pronounced.. 
The Lecturer here referred to the jour-'* 
upy of the Children of ls.rae!, during 
which, the tabeinacln was cnuslrticled 
of the costly materials furnished by the 
Israelites, and Bezaleel and Aholiub 
were appointed by tlie Almighty, to 
carry the w^irk into execution. Mr. 
Freud tlien repeated the foiluMing pas¬ 
sages from the Bonk of Exodus, chap. 
XXXV. leise 30, &C. 

** And Muses said unto the children 
of Israel, see, the Lord hath called by 
nainc, Bezaleel. tl.e son of Un, the sun 
of Hur, of the tribe of Judah} 

*‘And he hath filled him with the 
spirit of God, in wisdom, in under-, 
standing, and in knowledge, and in all 
manner wf workmanship. 

“ And to devise cur)ou% works, (« 
work in gold, and Jin silver, and in 
brass, 

“ And in the cutting of stones, lo set 
tlirtn,and in ciirving of wood, to Bidjlie 
any mahuer of cuiJiiirg work* 


" And he hath put in his heart tAai ht. 
may ieacK, both he and Aholiab, the son 
•I AhisamaclL of the tribe of Dan. 

'* Them hath he filled with wigdom 
of heart, to work all manner of work, 
Ilf the^ng raver, and of the cunning 
woalltiiaii, and of (he embrniderer, in 
blue, and in purple, in scarlet, and.in 
line linen ; aisd of the weavei, even of 
them that do any work, and of tbosa 
that devise conning work.'’ 

This passnge,i repeated the Lecturer, 
contains the highest panegyric that has 
ever been passed upon mechanical ta¬ 
lent, particularly in that sentence where 
it is staled, Ibat the Almighty put i» 
into the hearts of Bezaleel and Aholiab 
lo leach others the arts which they hud 
acquired. The same Divine spirit is 
still given to man, in a greater or less 
degree,and its infinence is extended to 
the humblest workman, who, labouring 
at the forge, and earning his bread by 
the sweat of his brow, is sensible of the 
kindness ofthe Creator, who has given 
to every individual some means of mu 
pioving himself, and of communicating 
his knowledge to oth^s. 

Having given a desciiptiou of the 
manner in which a globe is constructed, 
and shewn the feasibility of delineating 
on its suifucc the various countries of 
the earth, it remains to be considered, 
what the earth actually is. Now, the 
globe before us represents the eaiih, 
the surface of which is composed of 
land and water, which are differently 
coloured on the globe; and, upon turn- 
,iiig it, we find, that the water covers 
about two-thirds of its surface, one im¬ 
mense ocean qocupying nearly one half. 
Many of thd iMenibers may have seen 
the sea ; Upt to tliosc who have not, it it 
impossibles for language to convey an 
idea of the magnificent spectacle it ex. 
faihits when put in motion by the wind. 
The whole ^lobQiis covered with water, 
except where islands rise out of it, and 
all tlie inhabitants of the earth, there¬ 
fore, live in islands, x 

As the body of, water is of such vast 
magnitude, it is difiScult to preserve a 
proper idea of it, and it has, tlierefore, 
lieen sepaf^ted into five divisions. The 
Ihdcturri turned (he large globe as be 
proceeded to .particularise these divi¬ 
sions, fur the ^urpMe of pointing out 
their teiall'^aUunttoos, and. observed, 
thaf’.pavigtMMrs had nut been able to 
reach ,higher than certain Htitndes jm 

their ajiproacheitQwardBtIte Ih>lesi btd 
as ibey had found water,in «very diw- 
tion in wbiojh ihey .had sailed toward* 
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ttiem, it raigiit be considered as certain 
that they were surrounded by water. 
Reckoning, therefore, about 23’, de¬ 
grees from each of the Poles, we shall 
have the extent of the Northern and 
Southern Oceans. The vasfSj^ncific 
Ocean constitutes the third dmSion, 
which extends from the Northern 
Ocean beyond the extreme point of 
South America. The name ot this 
Ocean appeared rather singular to the 
Lecturer, for it certainly could not 
mean to imply that it enjoyed a perpe¬ 
tual calm. Another great mass of wa¬ 
ter, called the Atlantic Ocean, extends 
from the Southern Ocean nearly to the 
limits of tire Northern, and between 
the Atlantic and Pacihe, is situated the 
Indian Ocean. Now, by keeping these 
five divisions in remembrance, we shall 
have a complete idea of all the oceans 
on the globe. 

Between these sens arc situated the 
two immense islands, forming those 
parts of flic earth’s surface which we 
inhabit. The largest of these islands 
lies to the East of us, between the Pa¬ 
cific and AtJahtic Oceans, and the 
other to the West, on the opposite side 
of the Atlantic; the former compre¬ 
hending Europe, Asia and Africa, and 
the latter. North and South America. 
Besides these, there is another great 
island, recently discovered, called Aus¬ 
tralia, or New Ifolland ; and this vast 
country, the Lecturerooiiceived, would, 
at future period, become tlie seat of 
England’s true glory; and that by em¬ 
bracing every opportunity of coloni/.ing 
the island, her Aits and Manufactures, 
in the course of two or three centuries, 
would be spread over the whole of this 
immense tract. 

Mr. Frend now pointed out on the 
globe, the situation an^ extent of the 
vast islands he had named, and observed, 
that though the Northern shofes of 
Amerioa hod not yet been discovered, 
if might be confidently spoken of as a)} 
island. The waters of the ocean, there¬ 
fore, Jinw all round the earth, and this 
circumstance may lead persons to cu¬ 
rious enquiries respecting tlie nature of 
the tides, which are gcnerally^ttributed 
to the influence of the moon. Of tins 
fact, the Lect!*i<w entertained some 
doubt, and lie woiflB asb whether there 
would be any tides, suppgsing that the 
land covered the greater psriion of the 
earth’s surface, and was divided into 
two or three parts, so that, instead of 
imtneiiBp oceans, there were only ex. 
t^'nsive lakes? He ihoughl not, but 


leavingotlierstoform their own opinions 
on the subject, he conceived, tliat we 
were yet, in a great measure, unac¬ 
quainted with tlje cause which influ¬ 
enced the motion of the tides- 

The two great islands first alluded to. 
bear a reseinhlance to enoii otlier in one 
particular, for each of them is divided 
into two parts by an isthmus, or nar¬ 
row neck of land. Thus, Africa is 
united to Asia by ^e isthmus of Suer., 
and Noith and South America arc con- 
iirclcd by the isthmus .of Darien, a 
tract df land not more than sixty miles 
broad. Projects have been formed, 
ninny j'ears ago, to cut canals through 
these necks of land, to allow the passage 
of.ships of laigc burden. If tin’s could 
be accomplished, the vojage to Tudia 
would be greatly sboiteiicd by cutting 
a passage tlfrongh the istbniua ot Suer, 
and a direct communication would bo 
formed between the Pacific and Atlantic 
Oceans, by mennsof a canal tlnoughlhe 
isthmus of Darien. Ttie Lecturer then 
traced upon the globe the course of a 
vessi^, which might, under these cii- 
cumstances, sail from the pprt of I.on- 
doii, pasLing from the Mediterrancun, 
through the isltimiis of Suez into the 
«Red Sea, and thence across the Indian 
Ocean into the Pacific. Tlie vc,s.sel, 
alter crossing the Pacific Ocean, miglii 
then pass between North and Sontli 
America, through the isthmus of Da¬ 
rien into the Atlnntjc, and thus be en¬ 
abled to return to England, after hav¬ 
ing circpmnavigated the globe wHliin a, 
period which, 400 years ago, would 
have appeared miraculous. 

Besides the three large islandsalready 
enumerated, theie are many others of 
smaller dimensions, such as Suinaiia, 
Borneo, and our own little island, which 
does not stand lowest in the scale, for 
it belongs to about the,third rate of 
islands, and, small as it is, wc all have 
reason to rejoice that we arc jihiced 
upon such an isl.ind. 

Having now divided the great mass 
of waters into five oceans, it must be 
observed, tlnll there is iiiiotiier division 
of ibe globe into five parts. The equator 
divides it into two equal parts, and 
taking 23^'’ on i-ach side of the equator, 
an immense belt or zone emircies the 
globe and fui ms one of these divisions. 
In the same manner, circles arc diawti 
at the distance of 23^® from rarh «(' the 
poles, which form two othci divisions, 
and the remaining two aie the parts 
which lie betwern these parallel* >n 
each hemisphere. 
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ThuB) the whole globe is divided into 
five great bells or zones, the names of 
which are derived from their qualiUes, 
or their varieties of temperature, 'i’he 
central, or .greatest Helt, is called the 
torrid, or hot eone. The portions of the 
globe included within the polar circles 
are the J'rigid zones, and the interme¬ 
diate parts are the tenipeiate zones, in 
one of which, our island is sliuatedk 
The ancient inhabi^nts of tlie temper¬ 
ate regions supposed the torrid and 
frigid zones .to be ,uninhabitable, and 
that the one was too hot, and tliV other 
too cold, for human habitation. We 
know, however, that many persons go 
every year to the Indies, aqd after 
passing the greater part of $|^ir lives 
in the toirid zone, return to tiieir na. 
tive country ; and w)e' know also, that 
our intrepid coiintrymeu, diave lately " 
winleied in the frozen regions of the 
North, and have found inhabitants who 
had no stoves to warm them, and even 
built tlicir bouses of snow. 

Reasoning a jjrwii, it might be sup. 
posed that our island would pfl-take 
more of cold tiian of heat, became it 
is situated^ nearer tc the frigid than to 
the torrid zone, but the experience of 
the present winter has proved that wa 
can have warm days as well as cold. 
The fact is, tliat persons may be frozen 
to death in the torrid zone, or may en¬ 
joy warm and pleasant days in Green¬ 
land. In the hot climate of Mexico, 
the inhabitants are within sight of 
^mountains covered with snpw, lilfe 
Mont Blanc; for the temperature of 
any place depends not only upon the 
nature of the zone in which it is situ¬ 
ated, but upon its height above the level 
of the sea. 

It may be asked, why is one zone 
torriil, anotber tempetate, and another 
frigid! )But,jt should be remembered 
that, in the torrid zone, the sun shines 
vertically twice in the year, and is ne¬ 
ver farther than 23^** from the zenith, 
which is higher than it readies at any 
time in this latitude. The sun is also 
over the heads of the inhalfttantB twelve 
Imurs out of the twenty-four. In 
this climate, which forms part Of the 
North temperate zone, the sun, during 
the winter, is not more than eight hours 
above the horizon; and in the polar 
regions, or/ngiVl zone, llicre is only one 
day and one night in the course of the 
year, each of then being six months 
long. When the snn begins to rise to 
the inhabitants of the frigid zone, only 
its edge appears above the horizon. 


which it encircles for several days be* 
fore its whole orb is seen. After it has 
once completejy risen, it does not set 
for six tnontba, but during the whole 
of this time it never rises higher than 
23|? ajiu'c the horizon; whereas, in 
the •l^uatorial regions, its vertical 
beams strike the earth wsiih tlieir ut¬ 
most force. t 

Diffeient names have been given to 
the inhabitants,.of the did'eient zones, 
from the directions in which their sha¬ 
dows are thrown by the sun. The 
names themselves are hardly worth 
remembeiing, though the facts from 
which they are derived are interesting. 
Under the equator, the inhabitants, at 
certain times, east no sliadow, and they 
are therefore called a-icti. Other inlia. 
bilants of the torrid zone are called 
dmpluscii, because their shadows aie 
thrown in opposite directions in the 
course of the day. In our regions, 
which foim part of the North tempe¬ 
rate zone, the shadows are always luin- 
ed towards the North, and in the South¬ 
ern temperate zone towaids the South , 
and the inhabitants oi*-these two zones 
are therefore called antiscii. Near tlic 
poles, the inhabitants are denominated 
periscii, because their shadows go lound 
them, and point in every direction in 
the course of the day. 

Mr. Frend then adverted to the fan¬ 
ciful idea entertained by some persons, 
tbat the faculties of men depend on the 
climate which they inhabit. Greece 
once occupied an eminent situatiob bi 
the world, and produced many distin¬ 
guished men, 'Who considered all the 
rest of the world as baibarians, and 
conceived tbat the Supreme Being bad 
confined all the wisdom of the world 
to Attica. The poets of Rome, 2000 
years ago, calldd us a nation of savages, 
fntirely separated from the rest of the 
world,* but at tl^ present time Rome is 
one-fifth of the size of London, and there 
is no comparison between the two 
^pitals in intellectuql acqairemcnt.s. 
In tba Lecturer's travels, be had' met 
with good and excellent men—men 
possessing good hearts, and the best 
qmlificatAns, though not Bpglish- 
upm; and he liad .found that it n as 
possible to live verys^lpppily iti other 
piacef besides ^ngiviid. This was, how¬ 
ever, a discovery wM^^b the Members 
' .. . 1 —' “ 

* Et penMus toto divisoa orbe Bri- 
tannos. Viacii, Eel. I, v. 67. 

-and the Brifhins quite disjoiiw'i* 

from all the world. , 
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need not disclose to every body. (A 
laugh.) Iceland is considered as a cold 
and disagreeable place to reside in, and 
yet this very island, i:ii'* tbe 11th cen. 
tury, contained a hundred times as 
many men of learning as EugfliMd. The 
Lecturer bad been introducedro<a Pro¬ 
fessor from-Iceland, and had found him 
well acquainted witji classical and 
other literature. All these circum- • 
stances proved the f»>rrectne8s of his 
doctrine, that the Supreme Being has 
not limited the acquisition of know¬ 
ledge to any particular climate, but that 
in Hindoostan, in Iceland, in China, 
or in any other country, men may find 
ample opportunities fur the improve¬ 
ment of their minds. 

The time being now expired, Mr. 
Frend deferred the further considera¬ 
tion of his subject till the succeeding 
Wednesday evening. 


MR. tatcm's 

SECOND J.KCTDBE ON OPTICS. ' 


OBSERVATIONS ON IJGHT AND UKAT AS 
COMBINED — EXAMPr.ES OF LIGHT 
without HEAT—MOONSHINE—LUMI¬ 
NOUS INSECTS, &C.—HEAT WITHOOI’ 
LIGHT—BOILING WATER, OIL, &C.—« 
IMPORTANCE OP THE SCIENCE OF 
OPTICS IN ASTRONOMY, NATURAL HIS¬ 
TORY, Sec.—PRISMATIC COLOURS—HU¬ 
MAN EYB—REFLECTION ANT) REFRAC¬ 
TION—TELESCOPES AND MICROSCOPES 
,—PHANTASMAGORIA LANTERN, &C. 

FRIDAY, PEBRUARli; 17TH. 

Me. Tatum, after recapitulating the 
principal points illustrated in his last 
lecture, on tbe/nature and properties 
of light and heat, and its effects on the 
creation, proceeded tef oliserve, that he 
had as yet made no remarks on the ija- 
ture of light and heat, as combined. 
Some persons have thought that tliese 
two fluids (for as such they must^bc 
considered), being so frequently com¬ 
bined, are merely modifications of each 
other. But if this were the case, they 
ought to be subject to the same, and not 
to diflerent laws. To investigate this 
subject in a few words, we must ci^i- 
der whether i^t and heat are always 
combined logetfliir,' end the negative 
of this proposition ma^ be best illus¬ 
trated by a reference to vcircumstances 
which are of constant occurrence, and 
are open to the observation of every 
one. 

lu the first place, with respert to the 


occurrence of light without heat, it may 
be observed that a very considerable 
degree of light flows from the muun ; 
b'nt if, on a bright moonlight night, two 
thermometers ftre placed near to each 
other, one of them being exposed to the 
moon's rays, and the other protected 
from their influence, we shall not find 
that the Uiermometer, in the former 
case,# exhibits the slightest exaltation 
of temperature, ^ow, in this experi¬ 
ment, there is a^onsideiable quautiiy 
of light, without the leftist appreciable 
deguee of heat f and, as we know that 
the moon shines by reflected light, we 
should naturally suppose that heat, as 
well light, would be reflected from 
the siin^ but as this is not the case', it 
follows of necessity, that the {rays of 
heat are not reflected like the rays of 
light; and, consequently, that in this 
instance, light and heat are not sub¬ 
jected to the same laws. 

Other examples of the presence of 
light without iieat may be adduced; 
such as the light emitted from fish in a 
cei^ain slate, and also from some lu- 
ininousj insects, such as the lautern-fly 
and the glow-worm. The Lecturer had 
carried home a glow-worm in his silk- 
handkerchieL and found that it gave 
out light enough to enable him to dis¬ 
tinguish the time on his watch, but u)u 
on placing the insect on the back of his 
hand, the sensation of cold was pro¬ 
duced. Thus, three instances have been 
given of the presence of light wilhoui 
any exaltation of temperature. 

The production of heat without 
may be witnessed in our ordinary do¬ 
mestic concerns. In boiling water, for 
instance, ;an insupportable degree ot 
heat is produced, but no light. The 
temperature of boiling oil or sulphuric 
ucid. Is much higher than that of boiling 
water, but still no ligjit Rccompauie.s 
the heat. From all theseciicumstances, 
it is evident, that there may be light 
without heat and heat uithaut light. 
Again, if we cause the rays ofiight to 
pass tliTOugh a 'prism, we shall find, 
that tlia gfeatest heat is not where the 
greatest light is, but at some distance 
from it. We have, therefore, a right to 
oiinglude, that light and heat are dis¬ 
tinct and separate fluids. 

If we appreciate the importance of a 
science by the useful purposes to which 
it is applicable, we sball find, that there 
is scarcely an individual who is not in¬ 
debted to Optics for some of the ad¬ 
vantages he enjoys in the pursuit of his 
daily occupations. Great numbers o 
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pertOQB axe obJifed to lue aome kind of 
glasBes to assist their sight, and if we 
contemplate Abe beautiful meohanism 
of a watdi, which is of such general 
utility, we most eeethd valae of a sci¬ 
ence upon which the correct manufac¬ 
ture of its minute parts, in a great mea¬ 
sure, depends. If we go further, and 
co&sidec the importance of Optics in 
Astronomy, we shall naturally ibtiect < 
how little of this subl^e science would 
have been known vathont the aid of 
the telescope, which has enabled Astro* 
nomers to penetrate into spaccKi to 
view the belts of Jupiter ond the ring 
of Saturn ; to discover the Georgium 
Sidus, and to enrich the science with a 
vast number of other importaritt disco¬ 
veries. The utility of Optics in the 
study of Natural History is also obvious, 
for how many minute objects in the 
animal, vegetable and mineral kingdoms, 
must have remained unknown, but for 
the aid of the microsuupe. The advan¬ 
tages of this instrument may be appre¬ 
ciated when it is observed, that tliere 
are microscopes which magnify a ilSii* 
lion of time^. and which enable us to 
count a number of lines, apparently as 
large as the marks made with a pen, on 
an object not more than the two.huu- 
dredtii part of an inch in magnitude, 

Mr. Tatum here expressed his opinion 
that, in the generality of cases, the 
prismatic colours observed, ou looking 
through optical instruments, arise from 
a number of lines on the surface of the 
object seen. In looking at the,breast 
of a pigeon, we see the feathers under 
diffierent angles, which decompose the 
rays of light, and produce in us the, 
sensation of different colonrs; for, as 
was stated in the last lecture, the three 
primitive colours, by their various com¬ 
binations, are capable of producing 
every tint in pature. Many of the 
Members may have seen Barton’s but¬ 
tons,* which exhibit the prismatic co. 
Ipurs, in consequence of the angles 
produced by a number of extremely 
fine lines drawn on their surfaces. 
Now as this effect is produced merely 
by a medianical division of the surface 
into lines, and as we can distinguish 
fine lines on microscopic objects, we 
have a right to conclude, that the pri&- 

* For a description ofMr.Barton’sbut- 
tons, which display the prismatic colours 
with all the beauty of mother-of-pearl. 
Vide Mr. Partington’s Lecture ou Op¬ 
tics, Vol. 1. page 24(5. 


matic colours art produced, ia botH 
casvs, by the same cause. 

The Lecturer next adverted to tba 
exquisite mechanism of the human eye, 
than which no part of the creation ex. 
hibits straager marks of the wisdom of 
the CrdStor.* As speaking to Mecha. 
nics, who are aware how desirable an 
object it is to get rid of friction in me* 
chanical operations, be would observe 
how admirably tb^ycoostruction of the 
eye obviates any inconvenience from 
the friction of the lash in passing over, 
its su«race„wbich is lubricated with the 
tears supplied from one corner of the 
eye, while, by an admirable contrivance 
of the Great Author of Nature, they are 
conveyed away at the other. In the 
construction of telescopes, the Artist 
cannot make lenses which will become 
more or less convex, according to cir¬ 
cumstances ; but the eye is furnished 
with certain muscles, by which its con. 
vexity can be increased or diniiuished, 
so as to accommodate it to the greater 
or less distance of the objects presented 
to it. 

The audience may recollect the ex¬ 
periment in the last lectuie, which ex- 
hibitod the refraction, of the rays of 
(hgiit in passing from a larer into a 
denser medium. Now, it may be. con¬ 
sidered, that the rays undergo ndarly 
the same refraction in passing from the 
air into the denser medium, formed by 
the humours of the eye, as there is 
nearly the same difference of densiiy 
between the two media. But this dif¬ 
ference does jiOl exist with respect to 
aquettus animals, because the ffuid in 
which they live, is much more dense 
than the air which supports laud ani¬ 
mals. As it is necessary, however, 
that fishes should be able to see dis¬ 
tinctly ill order to provide themselves 
with food, the Creator has furnished 
them with eyes nearly spherical j and as 
the eyes of fishes are, therefore, much 
more convtx tham those of land animals, 
thil superior convexity compensates for 
the rays of light not passing through 
media of «ich different densities. 

The Lecturer next proceeded to ex¬ 
plain, by tHh assistance of appropriate 
diaj^ms and apparatus, the r^/lection 
and refraetien of the raps^pf light, and 
the forms of the pariOBs lenses used in 
the constructioij of optical instruments. 

* Our readers will find a minute and 
interesting description of the construc¬ 
tion of tbe human eye, in Mr. Parting¬ 
ton’s Lecture, Vol. page 215. 



MR. TATVJkTs SECOND 

Ifo'Rlio ^esoribed tbe differpnt princi* 
plei upon which t^racting and rejtect^ 
teleBcope8a#e madfi, Jbat as we have 
had tbrnaer oppoftunHiM' of .adverting 
to the same iSitbj^cts, a repetition is un¬ 
necessary. i(Vide Mr. PatA(ngtoa's 
Lectures «n Optics, Vol. L, pp>199, 
213, S47, 24€, and Dr. BirfcbeckS Lec¬ 
ture oh Tetescopes and Microscopes, 
page '66 of five present voltuhe.) 

Another point to wirioh the Lecturer 
alluded was, that objehls appear larger 
er smaller, according to the distance of 
theapectator from them, because the ap¬ 
parent magnitude of objects depends on 
the angle under which thej are seen, and 
this angle diininislies es the distance in. 
creases. Thus, it was siiewn by a dia¬ 
gram, that the figure of a child may 
actually appear larger than that of. a 
man, when the latter is placed at a greater 
distance from the eye of the spectator. 
This circumstance is of iinportonoe in 
Architecture; for if the Architect wishes 
fur instance, to place a figure at u con¬ 
siderable elevation, which shall ap{H*nr 
of the same size as another figure stand¬ 
ing on the groudd, he must make the up¬ 
per figure much larger than the lower. 
This was illustrated by a diagram, by 
which it was seen, that the two figures,* 
to >’ appear of the same magnitude, 
must he so proportioned as to subtend 
equal angles with the point from which 
they are viewed. 

Mr. Tatum then ofiserved, that the 
reQractinie power of lenses is compounded 
of their convexity and their density. This 
was shown by throwing th^imagfe of the 
fiamc of a lamp upona screen ; the rays 
of light being made to pass through two 
glass globes of efVal convexity^ but filled 
with fluids of different densities. The 
image was thrown clearly and dis¬ 
tinctly upon the screcX by one of the 
globes,' hut when the other was tubs^-l 
tilted, the image became coirftMed and 
ill-deffned, till the distance of the lamp 
from the globe was alt^jwd. The exne. 
meut, Ibereforos clearly proved that the 
refraction of the rays of light, on passing 
through a lens, depends upon its deasity, - 
as well as upon its degree of convexity. 

After sipine observations dfi the hMs 
of spectacles used for the purpose pf epr- 
rectingidiefecticirwiBioia, And which vary 
in thieir form, acdShling^ as the eye posu: 
sesses tPd linich, er too Ij^tle convexity,'’ 
the Leotorer prijieeeded toAhe suhj^ of 
nutmsvopesf and iff'Abe hij^est 

terms Pf tsoUitnendation of Mr. Cnthhcsrt's . 
e^Esefing' osibroscope,' which was exhi- 
hitsd and llfustfdted by Dr. Birkbeck, in 
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the Lecture wlreadf refkrred to, (vide 
page 70), 

Mr. Tatum eonclnded his Lecture by 
exhibiting the effects of the phantasma¬ 
goria iantern^ fhr which purpose the 
leoture-tahie was lowered td give ali the 
Members aa uninterrupted view of the 
■oreen upon which the images were 
thrown. The Theatre was dempletely 
darkei^d, and the images, which con¬ 
sisted of portraits ^ distinguished cha¬ 
racters, &:c. first appeared of a small 
size, but extremely brilliant, and theh' 
graduAlly increased in magnitude j eo 
that they actually appeared as if they' 
were approaching the spectators. Some 
of the iqiages shown upon the screen, ex- 
hibited' S'iews of Athcnt, and other 
places; and by means of the moveablh 
slides of the magic lantern^ as it is 
called, a huinbcr of objects, such as 
men, cattle, ships, &e. appeared to he 
passing across the picture. 

This amusing and interesting optical 
exhibition was witnessed with lond np. 
plause by the Members ; and the Lee. 
turer, at its oonrinsion, stated, that on 
the following Friday be |bould com- 
ineuce his remarks on the science of 
Electricity. 

Mr. M^William then announced to 
the Members, that the period was near at 
hand for the Annual Election of a Pre¬ 
sident, Four Vice-Presidents, and a 
*TrenBUjcr; and tlte Half-yearly Elec¬ 
tion of Fifteen Committee Men, in lieu 
of those going out by rotation. The 
Rules and Regulations of the Institii. 
tion stated, that the Election should take 
place on the first Tuesday in March, and 
be reported to the Members at the Gene¬ 
ral Meeting on the following evening, 
the first Wednesday. There was an in¬ 
advertent oversight in the formation of 
this provision, as the first Tuesday did 
aot alvrays mccur on the day before the 
first Wednesday } but as tbe.«videiit in. 
tention of the Rule was, that the Elec, 
tidn should take place on the evening 
previous to the Quarterly Meeting, the 
Committee bad appointed Tuesday, the 
*2Stb of February, as the evening whep 
the jBallot wUl take pi pee, between the 
hourp of' 6 ,and> 9 o’clock. The Qnar- 
trrly GcOciai Meeting will, of course, 
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be held on the followinf eveitief, Wed¬ 
nesday, the 1st of .Jttarchi at 6 o’clopk 
precisely. 

Mr. M'WilMjMI added, in re^ly to 
nunierons enquines respecting the health 
of Dr. BiRXRECIt, that the worthy Pre¬ 
sident was consideeahly better, though 
still coaBned to his room, and he^oped' 
soon to be able to perfect 

recovery. 

The burst of^ applause which foliowed 


this coinmunication, sufficiently testified 
the deep interest felt by the Members in 
Bie health of Ibeir excellent President. 

tECTUBBS FOB HBXT JVEER. 

Wednesday, March Ist.—-This being 
the evening of the Quarterly General 
Meeting, the usu^JLecture is necessarily 
postponed till thrfollowing Wednesday. 

Friday, March 3d, Mr. Tatum’s se¬ 
cond Lecture on Electricity. 


leONDOir MECHANICS’ INSTITUTION. 

-a- 

LIST OF MEMBERS 

NOMINATED AS CANDIIlfilTIiS FOR THE UNDER-MENTIONED OFFICES, 
PREVIOUS TO THE ELECTION ON TUESDAY NEXT, THE 
28 th day of FEBRUARY, 182G. 

The Ballet wilt commence at Sex o'clock in the Evenings and close at Half-past 

Nine precisely, 

' FOR PRESIDENT. 

GEORGE BlRKJJECK. i^M.D. 50, Broad Street. 

FOR VICE-PfelDENTS. 

Gilchrist, John BoETHwrcK, LL.D. 11, Clarges Street. 

Martineau, John, Esq. Engineer, City Road. 

Millinoton, Frofebsor, Bioomsibury Square. 

M‘Wiluam, Robert, Esq. 12, Torrington Square. 

FOR TREASURER. 

*• * 

John Kev, Esq. Alderman, Abchurcl. Lajta. 

FOR CqpMITTEE. 

CAxr|>xi>4Tl3ffi ox* VBE vroaxutQ ceass. 

From wlum not less than Ten are to be chgsen. 

Abeling, William, Watch Sf Clock Princes Street, Westminster— Roberts, 
Maker, 7, Wynyatt Street— Bacon Caach^snaker, 5, CJastle Street, 

£bbne^<a, Copppr„platc Euler, 130, Oxford Street— Simpson, T. J. Cabinei- 
ChanceryLane— Chant,John, Ontician, maker, 1, Clifton Street, Finsbury 
3, Skinner Street— Christie, Peter, Square— Thompson, Peter, Curpeutc? , 
Carver, 22, Spring Street, Portman 23, Great Newport Street—T ovey 
S quare— Day, Charles, ^Silversmith, Richard, Engraver, 10, Felix Terrace, 
34, St. John’s Square— Hackbtt, John Islington— Webster, Willi a.v, Engt- 
.Iames, Carpenter, 10, Gqwer Place, neer, 5, Little Henry Street, Waterloo 

Easton Square- Jackson, David, Bqi^d—W hitakeii, J.L. Cai<ine!f.^dicr, 

Weaver, Carnaby Market— ^Nicholls, 5, Thqmas Str^t, OrtjiHgnor Square— 
John, Printer, 12, Margaret Street, Wood, John, 50, Wellington 

Spa Fields— Poole, Henry, Mason, 16, Street, Goswell Street. 

CAXn^X^ATSS VtOT OS’ VOSUKxWo CbAmO, 

Ftd^ whom not snore than Ftve ore to bp chdsen, 

AbiH, S. E. Bead^mpker, 1J7, George Bei^ew. Peter, Teacher, 1, Soptli 
Street, Trafalgar Place, Walworth- Street, Berkley Square— >Blake, J. F. 
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7, Albion,Terrace, New North Road, Js- l^lwreditch—MVK^SIT, Thomas; Mcr- 
liiifttou—^CwKi’ojr^ FKANCts, Clerk, 16, chant, 9, Camdfu Street, Camden Town 
Liucoln’i Inn— Hardwick, H. tailor, — Phiupe, G. P. Solicitor, IMiddieton 
137, Strand— Hemwiusk, Joan, Gent. Street, Wilniington Square— *P«itch. 
51, Penton Street, Somers Town— ard, Andrew* Mechanical Draftman, 
Johnstone, James, Mes.tetper, 32, 18, Picket Street, Strand— Strong, 
Southampton Buildings-— William, Hatter, 78, St. James’s Street, 
John, Sarveyor, Darby Road, Kings* Piccadilly —TAyLOH,RiCHARD,jPrintcr, 
land Road— Bane, Cj|ables, PnuHvg Shoe Lane, 

Ink Manufacturer, 54, Leonard Street,. | 

As no person in'ontitled to ballot except he has heen^Memher Siv Months, 
the Votes of those Members who have joined the Society during the present 
Quarter, must necessarily be rejected, if tendered. 

The Merabers are requested carefully to effafe the names of those they do not 
vote for, leaving only the names of those they wish to return. 

ROBERT CHRISTIE, SsCEBTAKy. 

99, Southbmplon BuUdings, Tlolborn, 

15/A February, 1826, 


DR. black’s EXPEIllMENT ON HEAT. 

To the Editor o f the Mechanics* 
Register. 

Sir, —A Juvenile Philosopher (Me¬ 
chanics’ Register, Vol. HI. p. 287), 
requests to he put into possession of 
tacts to enabl^ him to appreciate the 
value of Dr. Black’s experiment on 
latent heat. 

In the account given of the experi¬ 
ment, by your correspondent, it is nol 
stated, that “the time in tehich the 
ioater acquires the temperature of the 
surrounding medium" should he no¬ 
ticed. Not having access to Dr. Black’s 
lectures, I am not aware whether this 
circumstance is omitted to be men¬ 
tioned; but if it be omitted, its ob¬ 
viousness must havd been the cause. 

However, lest the mention of tliis^?- 
omission should be iosisSicient'to con¬ 
vince your Qorrespondent of the cor¬ 
rectness of Dr. Blackk inference, I will 
suppose the time to be known, and then 
calculate from his data. • * 

Let the time which the water re- 


Another method by which the latent 
heat of Vater may be ascertained, is 
this: mix 1 lb. of ice at 32“, with 1 lb. 
of water of the same temperature, and, 
a.s soon as the ice is melted, jf the ex¬ 
periment be expeditiously performed, 
thS resulting temperature will be only 
32*^ i here, then, 140® of heat have 
disappeared, which, it is reasonable to 
suppose, have been absorbed in tlie 
liquefaction of the ice. 

With respect to the difference of 
sensation perceived on touching ice and 
water, both at 32®, it must arise from 
the different conducting powers of 
those bodies, and the property which 
ice possesses of abstracting heat from 
surrofinding bodies, without increasing 
its own temperature, until it is wholly 
liquefied. 

Yours, respectfully, 

S. P 


TABASHipSR. 

The substance called Tahasheer, 


quired to acquire the temperature of the 
atmosphere be 1 hour, then 47°—' 33° 
=14® is the quantity of heat gained in 
1 hour; but the ice was 10.^ hours in 
Mehing, that is, 10| time| longer than 
the wafer took to acquiic the 14° of 
neat; heniG|,admitting the inftttx of 
neat to have boen eauabl^ the quan¬ 
tity of heat expended in diMolving the 
me is whiG|i w the* 

latent h^af, or caloric of fluidity of 
accorfmg to the above aoppoM- 

tioifi. 


which possesses some very peculiar 
properties, is stated in Dr, iJiie’s Che¬ 
mical Dictionary, to be the si/ica 
which is found in tJie hollow stem of 
the bamboo. In the second part of the 
Philosophical Tiunsactions for 1819, 
an interesting account of this singular 
wibstance has been given by Dr. Brew¬ 
ster. 

Tabasheer hissiid to 1^ inferiw in re~ 
frficting to all solid and*fluid 

substances hitherto examined. It 
dily imbibes all the volatile and fat oila, 
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and, indf'ed, all other fluidji. The es* 
sential oiU are quickly absorbed, and, 
with tlie exception jof oil of cassia, are 
as qinckly evmorated, . while the fat 
oils are slowly drawn in and remain a 
long time in its pores and in all these 
cases an opacity is pioduoed by a par¬ 
tial alreoi^on, exactly as in the case 
‘of water. When the imbibed fluidsjiave 
a colour of their own, or are tinged 
with colouring matter^ the tahasheer 
exhibits a similar tint, so that it is easy 
to communicate to it any colour. ®'he 
opaque tabasheei, which retains its 
opacity when its pores are filled with 
water, acquires a beautiful transparency 
from the absorption of the oil of beech¬ 
nut j and it is curious to observe a sub¬ 
stance like chalk, and consistijig appa¬ 
rently of a number of particles in a 
state of accidental aggregation, con¬ 
verted into a transparent mass which 
the lig^t freely penetrates in every di¬ 
rection. If pure tabasheer be wrapped 
in a piece of paper, and the paper ‘oe 
set On fire, the tabasheer becomes either 
black or brownish black, and the black 
colour increases in depth by the repe¬ 
tition of the experiment; if the black¬ 
ened tabasheer be brought to a red beat 
it is restored to its primitive whiteness, 
and resumes all its former properties. 

It appears that tabasheer is of two 
kinds, ih& transparent and the opaque. 
Tlyj specific gravity of the former, 
when dry, is about 2.412, and of the 
latter, 2.059. The transparent taba- 
sherr has the remarkable property of 
becoming perfectly opaque and white 
by absolving a small quantity of wata’, 
and perfectly transparent when that 
quantity is increa^. This effect 
t^ing place indiscriminately with all 
fluids cannot be the result of chemical 
action; its cause must be therefore 
sowht in the changes which the light 
sufilrs in traversing the vacuities of ta- 
badiew. From a variety of .expari- 
meuts, it is found that in both kinds <A 
tabasheer, tiie quantity of water im¬ 
bibed exc^ds in weight that of the ta- 
basheer itself, of course this substance 
must be extremely porous, and hence 
arises its peculiar qusUitie&for thetrans'- 
mission of light. 

« , Thomas TAYtbH,. 

London Hoad, '' 


MR. QKEER’k 

aerostatic EXCUB.SJOir«. 

To tie Editor of the Mechanies' 
Register. 

Sir,-— On reading the conclusion of 
Mr. Tatulfi's Lectvro on Aerostation, 
in the* 73d Number of the Mechanics' 
Register (page 260), when speaking of 
, the failure which*took place at 
Conduit Gardens, 4 perceive the name 
of Green has been’ Substituted for that 
of Graham. I shall be much obliged, 
by your rectifying the same in yom‘ 
next Number. I here beg leave to 
observe, that the Mr. Green alluded to, 
has made upwards of./or/y aerial ex¬ 
cursions, and that I, in the course of last 
summer, made twelve, wilhout eitlier 
of us experiencing a single failure. 1 
feel confident the mistsdee alluded to 
could not have originated with the 
Lecturer, he being conscious it was not 
Mr. Green who experienced the said 
failure. As Mr. Green purposes making 
an Ascent, prior to his leaving town, 
in the event of which, tMe mistake al¬ 
luded to might militate greatly against 
his interest, your attention to the above, 
Will greatly oblige. Sir, 

Your most obedient Servant, 

G. Green. 

Turner Square^ Hoxton. 


FIRE-PltOOE WOOD. 

* " 

Dr. For: HUS, Member of the Aca¬ 
demy of Sciertce, at Munich, is said to 
have discovered a composition by 
'^tvhich he renders wood incombustible: 
the composition is made of granulated 
earth, and an alkali. To obtain this 
composition, the*'inventor says, you 
must dissolve some moist gravelly 
earth, which has been previously 
well washed, and cleared from any 
heforngeneous matter, in a solution of 
caustic alkali. This ihiitiirc has the 
property of not becoming decomposed 
by fire or water. When spread upon 
wood,, it foams a vitreous coat, and is 
proof agains-t the two elements, The 
building conimittee of tl^ foyal tlienbu 
have twice ppbljcly •tried the efficacy 
of the composition on tv^o small buficL 
‘'ings, of sLx or tight feet in length, and 
of a ]proport}onate height ^ the one wm 
covered with the compositibn, and lh^ 
other built in the usual manner- "thbi 
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fire was pul equally in the two build¬ 
ings ; the one which was not covered 
with the composition was consumed, 
whilst the other reihaintd perfect and 
entiiE. ‘ ITie cost of this process is very 
msigaiheant compared to its'great uti¬ 
lity, being about two francs thr^ cen- 
timtis per 100 square feet 
The royal theatre at Munich has un-. 
dergone this proc^, having about 
400,000 square feet; the expense of 
which was about 4 or 5,000 irancs.— 
(Scicntijic Gazette). 

ANSWERS TO QUERIES. 


The fore-legs are to be now dcinned, 
tike flesh removed, carehdly preserving 
tihe ligaments which unite the bpnea, 
and the legs ijeturned mto the s|;xd»— 
the hind legs are to be operated upon 
in the same manner. 

It now remains to skin Rie tail, to do 
which, he must bare the two or three 
fiiafejoirits, and tie them strongly to a* 
cord fastened \o a wall-hook; afler- 
w.ard3 pass a CTeft slick between the 
cord and the tail, wilh.a hand on each 
sido, he draws tliffi stick towards the ex¬ 
tremity, and the tail comes out of its 
sheath. 


Query, No. 45, Vol. 11. Page 142. 

METHOD OF STUFFING AND PRE¬ 
SERVING ANIMALS. 

To the Editor of the Mechanics' Register. 

Sir,— 1 feel great pleasure ui being 
able to send the following, in answer 
to the first query of W. H. (No. 45, 
Vol. IL), which is pnncipally.abridged 
from a work in my possession 

T-et him la^ the animal he intends to 
skin on its back, and cut through the 
skin from the middle of the sternum to 
'^tween the thighs, taking care first tft 
tuitt aside the ^irs. Then divide the 
skin from the body,'placing tow be¬ 
tween the skm and body, as he sepa¬ 
rates them, as far towards the back as 

R ossible. Disengage the arms fiom 
le nctum; cut the tail interiorly, and* 
separate each thigh at its junction 
with the bones of ^ pelvis. He now 
lays the animal on its side, the back to the^ 
left, and the paws turned towards him, 
he skins the back ^ far as the shoulder 
by taking the skin ih one hand, and 
the bod^ in the ertW, and drawing 
tbetu in a contrary diwtion., ♦ 

When fliis IS done, he cuts the fore¬ 
legs at the shoUlder-joint, and 'disen¬ 
gages them fjfom tfte body, let Aim 
continue to uneidn the neck, and pass 
the head from within the skin, un- 


Supposing your Correspondent hia 
an animal of the size of a fox, he must 
take a piece of wire of proper stren^, 
about tvjp feet long, bend it at one- 
third of its length to form an oval of 
it, smaller than die hand, and twist 
the two ends togettier, leaving one of 
them rather shorter than the other; then 
measuring the iron by the length of the 
slAnned tail, let him cut it of the same 
length, independent of the oval. The 
wire is to be wrapped in flax, constantly 
increasing it towards tlie oval. Having 
rubbed the flax of this tail-bearer, as 
it is called, with a little flour paste to 
preserve the shape, he is to introduce a 
little of the preservative, which shall be 
described presently, into the skin of 
the tail, and put tte tail-bearcr into it. 

Five pieces of iron vrire, of the dia¬ 
meter of a straw, are to be proenr^, 
one about a foot longer than the body 
, of the animal, the others rather longer 
than the legs; each of these is to be 
pointed at one end. At the unpointed 
extremity of the longer of these five 
pieces he is to form a ring, large enough 
to pass the little fingef through; bend¬ 
ing the wire back on itself a turn and 
a balfi Another ring is to be foimed, 
so as to come^ exactly between ,the 
shoulders. 

^ Lef him anoint the inside of the skin 


skinnihg it as far as the nbse, taking of tlm neck with the preservative, and 
rare to cut the cars as neat as possible introduce some chopped tow; not pift- 
to the skull, particularly not to ting too irnch, since fresh ^in easily 

the eyelids ndf cut the lips too close, dilates. Previous, however, to doing 
He must separam tile h^. frpni the this, he ^ould have anoint^ the bead 
trunk, taking away alkthe iptiact^ so , with the preservative, by thrusting it 
that the bones of the head may be quite again into the skin of the neck and. 
baie and clean; scroop put the brains applying it, which when dune, he ^ 
from the occipital return the should introduce some chopped tow * 

head back into the skin well cleaned, about every part of the head where 
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flesh or muscle existed, and then pass 
the lonj? iron wire into the middle of 
the skull. iUlter havit^ shifted the 
neck, and taken care that the first ring 
of the wire which passes into the head, 
is in the direction of the shoulders, and 
the second corresponds with thepe/cw, 
he passes one of the irons for the legs 
along the front leg—^behind the lione;. 
the point which passes out ought to be 
under die l)ighest ball M the foot. The 
wire IS to be lied to the bones of the 
leg by drawing them up withirt the 
skin of the body, and afterwards 
anointed and twisted round with flax, 
making it equal to the flesh removed. 

T^iie fore-legs are fixed, by passing 
onflilf the wires through the ring ot the 
body wire, and doing the simie with 
the other side, and then twisting the 
two ends strongly together by the help 
of flat pincers. Being twisted, they 
should be fastened to the middle or 
body wire by pack-thread; the legs re¬ 
placed, and bent, according to the Mti- 
tude he wishes to give them. 

The skm of the belly and shoulder 
having been anointed and stuffed, he 
is to sew the anterior part of the open¬ 
ing, and proceed to the hind legs, the 
wires of which, ought to be .rather 
larger than the fore-legs, and the flax 
may be bound with a little thread, to 
prevent its slipping, the oval of the 
t^l-hearer is to be tied to thejliody-' 
piece. 

He will now re-place tlie body of 
the animal witli chopped to<v, using 
the preservative so as to touch every 
part of the inside of the skin, and then 
completely sow up the opening. 

The following is the redpe for the 
preservative or arsenical soap:— 
Camphor ... 5 ounces 
Arsenic, in powder 2 pounds 
White soap . . 2 pounds 
Salts of Taitar . 12 quinces 
Lime, in powder , ,4 ounces 

Cut the ioap in small slices, as thin 
as possible, put them in a pot over a 
gentle fire, with very little water *, tak- 
care to stir it often with a piece of 
wood; when it is wdl melted, put in. 
the salts of tartar aftd powder chalk. 
Take it off the add the arsenic 
and tiitufate; the whole g^tly. -Lastly, 


put in the camphor, which must first 
be reduced to poivder in a mortar by 
the help of a little spirits of wine; mix 
the whole well together. 

When^it is to be used, put fiie ne¬ 
cessary quantity into a preserve pot; 
dilute it with a little cold water, until 
it has the consiftenefe of clear broth; 
apply this with a brush. 

To put tlie animal on its feet, a 
board is to be prepared, in which the 
operator pierces four holes, at distances 
suitablo to the attitude he v/islies to 
give the animal, and puts the irons 
troiii the four extremities into them, 
drawing them with the pincers until 
the feet rest firm upon the plank. The 
animal being upright, he gives the at¬ 
titude to the head; he then places the 
enamel eyes into the eyelids, which 
requires much care; for the beauty of a 
stuffed animal depends chiefly upon 
the head. 

To place the ears properly, if he 
would have them uprigljt, he must pass 
a connecting thread through their base, 
and tighten it until they are sufficiently 
drawn together. 

It will be well to apply a brush dip¬ 
ped in spirits of turpentine to the ears, 
the nose, the lips, and, above all, the 
paws; repeating the operation seven 
or eight times, at intervals of some 
days. 

Tyho. 

Rl/e. «r 


Querv, No. 51. Page27J. 
PUHIFYING QTJICKSILYRR PROM TIN. 

In "reply to*your Ccarespondent, 
W. B., who wishes to know the me- 
thbd of,purifymg quicksilver combined 
with tin, I leave to say it can be 
separated by distillation. 

.. Tyro. 

Btfc. 

Que^v No. 42, Page 240. 

BRANDY AND WATER <lUgStION. 

Sib,—A s none Q^kx^our correspon¬ 
dents have &s yCT answered the Brandy 
and Water qifesticm of (J. Morley, I 
bust I shall be excused for taking that 
task on myself. Beai^th is the answer 
by common* ^irithinetic. The opera- 
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lion by decimals I liave given at full result, which corresponds exactly with 
length, but that by fractions being tliat by decimals. I remain. Sir, 
very tedious and protracted, I have in- Your’s, respectfully, 

stjrted merely the beginning and the j,. g. yyr. 

BY DECIAtALS. 


Brandjf. 

1 io 1 10 gallons. 

1 


Water. 

iT»l 1 1st gallon. 

• 1 


ll^l 

9 

.9 

w 

.9 

1 

2d^gal. 

I 1 1 

— 

1 i<il 

1.9 


1 io! 

8.1 


.]}) 


1 

.81 


TtT 


1 ’ 1 



1 

3d gal. 

1 10 1 

7.29 

111 

2.71 

.729 

lull 



.«71 


1101 C.5G1 
.6561 


101 5,9049 
•59049 


Ifol 5.31441 
.531441 


I ill 4.'?82969 
.4782969 


|ii| 4.3046721 
.43046721 


li^l 3.87420489 
.387420489 


3.486784^01 


Then, 

3.486784401 brandy. 

6.513215599 Water. 


lO .QdppOOOOO Gallons, 


4' 


2.439 

1 4th gal. 

hoi 3.439 
» .3439 


3.0951 

1 5th gal. 

hoi 4.09.51 
.40951 


3.68559 

1 6th gal. 

ho| 4.68.559 
.468559 


4,217031 

1 7fh gal. 

liol 5.217031 
.5217031 


4.6953279 • 

1 8th gal. 

liol 5.6953279 
.56953279 


5.12579611 
] 9th gal. 

(ill 6.12579511 

.612579511 : 


5.513215599 
1 ICfth gal. 


6.513215599 
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By Vnlgar Fractions. 


liilio 


\al 1 


and by continuing operation, we should have 

B 72 .6fi7 4.374 32»l)5 M6JW 16W32S 

10 fOO 1000 10000 100000\ 1000000 10000000 

3 Sowo quantity of brandy j then 

. 9 81 72» 65f.l 6<m9 631441 4^29W 

i 10 100 1000 lOlKK) 100000 lOOOOOO 10000000 


=the quantity of brandy j then 


mesiftss 

loooooooo 


43046721 

loooooooo 


48046721 _ 
lOOOOOOOOO ~ 


38742^ 

1000000000 


6 the quantity of water, which, added to the quantity of 

brandy as above, gives 10 gallons the result. 

Answers, producing the same result have been received from the proposer 


of the question, and from T. H—h. 


flPijtivniD 

BPEC1ME2V OP TyPOOBAPHY. , 
Wb begHo call the attention of our 
readers to the most extraordmary speci¬ 
men of typographioa} excellence that,, 
we believe, was yet produced in 
this or any other'oountry. It is the 
work of Mr, Johnson, of the Apollo 
Press, Brook Holbmn, an- 

thor of an elaborate historical and 
practical treatise on^ Art of Printkig. 
tnd consiste of a heautifiil bust of 
Caxton, aormounting a tablet to tie 
"iltoemory of that tot of Bnt^ Printer8» 
to Wynkyn de Worde, Richard Pyn,. 
son, and others of our eafly ^pognu 
phers. This is sunounded by a meg- 
niftccnt archi'-shpported on admirably 
proportioned pillars of the Tuscan Or¬ 
der, in which, 'as well as m the arch 
above, perspective has been, for the 
first time, attempted,to be represented 
by typography, and it is here kept up 
wiUi astonishing accuracy and efieot 
throughout, 'Phis splendid productkMgi 
of art consists of above 60,000 ditofrN t 
pieces of moveable type, and 
150 distinct patterns ,^of the mostta^ > 
♦ul Bowers. ^ 

In this ttfief description of so asteahh- 
ing a poduction of industry, 181021 , 
and art, we have by no w ufaw exag¬ 
gerated, but have rather ftUen 
QIC truth, yet anil it be believad, that 
to Printsellers, almost isithout e\cep. 


tion, have rdhsed to ta(te it m for ex¬ 
hibition and ssto aUegfog that it is not 
a work of Art f mesuoliig^ we suppose, 
that nothing can be, in tiieir estimation, 
a work of art, that isaql accomplished 
by che graver or tifo |>encil! Such, 
however, is the disiepnhfolc fact; but 
we can tell those PrintSeUers, that it is 
not only a work of att, bnt one of con¬ 
summate mi irantim4mt art, and 
one, aho, which ought to place the art 
ist far above any netty lealousles. 
If, however^ it sbonSdM to bring him 
that pecuniary rewfUrtIto,which he is so 
justly mtWed, iv 0# tebiam a lasting 
monument of hil Imibl and laborious 
industry, toMtoiottnl Skill, and his 
brilliant abd tafwivoktti^atton; for, 
to increa^ Ihe woodelf, il is a work 
iforely. of imagfo^on-^he artist not 
having had the4i%htest sketch before 
his eyes to guide his op^tions, to en¬ 
able mm to judge of pis distances, or 
to regulate his proportions, as he pro- 
ceeded with his extraordmary task. 
Tull it is minutely exEOnined, it has all 
l^appaaibnce of an eluant engraving; 
H&d te^ibiting, as it does, to com¬ 
plete triuonph of tyjgBtaphy, its merits 
entitle It to a place m the British Mu- 
senm. 

AuwiTi IS Correspondenlts m tmr nert. 

Kukatvw. 

F*ft 286, csltioin I, IIb* 6 from tlM botton, 
for “ f-our^*," r«Hd “rAV** 
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*' Thc’nchp^t g^euias, like tbe moat fertile aoil, when uucuUivBtrd, eliaots u{< 
into the rnitkest wee^a; and instcud fjf vnies ai^ olivea for the pleasure and use of 
Hian, produces to ilaalotht'ul owner the nio»t ahiuidarit eroj) ot poiaons.*' 
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MR. FREND’s LECtURE ON OEOGAAPHT. 


MB. lake’s double DOOR-HINGB. 


« 

The inventor of this ingenions con¬ 
trivance, was employed by Sir J. Lub¬ 
bock, to make a door of communication 
between two rooms, so as to answer 
theTollowing conditions; that the door 
be Imng on a single jamb or post, that 
' it be divided into two leaves, so| that , 
t he outer one, when necessary, may be 
folded back flat to ttfe inner one, by 
turning either to right or left at plea¬ 
sure, and that the leaves may, on O'ica- 
sion be fastened together, so as to act 
as a single leaf. 

These conditions are fulfilled by Mr. 
Lake’s Door Hinge, represented in die 
frontispiece, and the same contrivance 
is obviously applicable to a*wmdow- 
shutter. Mr. Lake received the Silver 
Medal of the Society of Arts, as a re¬ 
ward for the ingenuity displayed in 
this invention. 

REFERENCE TO THE ENGHAVIN®. 

A B, the middle style of a double- 
margined doorj F, the hinge, leaving 
two joints, c c, and consequently 
three flaps, by which the door will 
fold on either side, as represented by 
the dotted lines B on one side, and 
oja the other (Fig. 3)i D. the 
bolt which, when pu^ra down, shuts 
into the staple e on the middle flap, 
and thus fixes one of the joints; the ' 
hfftgethen acts as one in the edtoon 
construction, and will fold only on the 
Ude B jg; then, by sliding the bolt H 
(Fig. 2) on the t(^ of tte door, the 
double hinge is prevented from acting, 
the two leaves afe secured leather ;in; 
the same plane, and the opens as 
a single one, uaoving only on the 
hin^ attach^ to the door-post 

1^. 1 aiid 2 are elevattous; fig. 3 
is a horizontal section through the top 
of the hinge. 

Fig. 1 and 3 are ^ of the real size. 

LONDON 

MECHANICS' INSTITUTION. 

MB. VRBND’S 

fH! 

TBI»D UECTDRS ON OBOlQRAPHV*. . 

^ aavowmoN of the earth on its 

axis-^difpersnt degrees of velo¬ 


city FROM THE equator TO THE 
F0LB6—INCORRECTNESS OF HAPS — 
MERCATOR’S PROJECTION OF THE 
EABI'U—GBOCRAFUICAL ACCOCNT OP 

AFRICA- ITS CLIMATE, &C. —SLAVE 

TRAJIE—IMMENSE DESARTS OP AFRICA 
—EGYPT—CARTHAGE, &C. 

f . 

WEDNESDAY, FEBIIUABY 22D. 

In the last lecture, said Mr. Frend, 
it was shewn that the earth, 'as repre¬ 
sented bj the globe before us, consists of 
land and water, and that the hitter occu¬ 
pies by far the greatest part ,of its sur¬ 
face, By turning the globe, we shall he 
enabled to estimate the proportion which 
the land and water bear to each other, 
and we shall sec that there is a much 
greater quantity of water in the Southern 
than in t|ie Northern half-bail. To form 
a proper idea of the nature, of the earth, 
we must conceive this globe to be situ, 
ated at its centre, and that rays proceed 
from it to every part of the earth’s snr. 
face. These rays will coincide with the 
various points which are depicted on the 
globe; the principal difference being, 
that this globe is only 36 inches in dia. 
meter, while the diameter of the earth hi 
nearly 8000 iftiles. Now, If the globe he 
turned round’'at such a rate, that 24 
hours would be occupied by one revolu¬ 
tion, it most be evident, that its motion 
would be so slow e 4 to he scarcely per¬ 
ceptible ; but wiSi'i the earth itself the 
ca^ is very different, for as it is nearly 
24,000 diiles in eirciMiference, and per. 
forms its diurnal revolution in 24 hours, 
an^ point of the equator ,muBt move at 
the rate of 1000 miles an hour.- 

Let us now consider the effect of this 
,rapid revoli^ti; and here we must re- 
' Eheshber, that the various parts of the 
darth’s surface move wtlh different de- 
greeS of velocit)^ according to their 
< different sitnatidas between the equator 
and the poles. Inthiapart, for instance, 
continued the Lecturer (pointing to tha^ 
portion of tbe southern lieutisphere which 
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ties at 60® from tlic equator), the surface of 
th^ earth movosat the rate of only SOOuiiles 
ail hour, and hence arises a question in* 
volvinj a difficulty for which ,I am not 
able to find a satisfactory solution. Mr. 
Freud here turned the globe, to as to ex¬ 
hibit, ill sliccession, every part of the 
southern jlieniisphere, and pointed out the. 
very small proportion which the land 
bears to the w'atcr in this half of the 
globe. Water may indeed be considered 
us occupying ncuily the whole of the 
southern hemisphere, and as the water 
can be moved with a touch, though the 
land is solid and immovable, tbe ques¬ 
tion is, what is tlic efi'cct produced by 
the motion of this vast mass of waters, 
considering that it moves with a velocity 
of 1000 miles an ',bour in one part, and 
only .'lOO in another? That soine^groat 
efiect results from these different degrees 
of velocity, which, in fact, continually 
decrease, according to the distance from 
the equator, there can be no doubt; and 
a rariety of motions and currents mu^ 
be produced, whicli, continued the Lec¬ 
turer, 1 must confess I cannot at present 
perfectly camprehend ; andtlie difficulty 
is bow to represent these currents on the 
surface of a globe like this, so as to con-, 
vey a correct idea of their nature. I 
have considered whether *it may be pos¬ 
sible by any bunion contrivance to pro. 
duce an imitation of these currents on 
the globe, and it has appeared to me 
possible to place twb runs round the 
globe where the tropics are situated, pnd 
to introduce between these riiHs a fluid 
of such a consistency^ that it would ad¬ 
here to tbe g)obe when at rest, and*yet 
be moved .when the globe was put in 
rapid revolution, so as to exhibit a mo¬ 
tion oorrespondiug with tha4 of the water 
on the surface of tbe estrth itself. What 
effect might be- produced by such an ex¬ 
periment, supposing that it could be per- 
formed, 1 will not undertake to deter-, 
mine, but it'appears to me, that the mo- 
tion of tlie fluid must differ in different 
parts of the imaginary globe. 1 hare 


been led to these i‘einiirfc8 by considering 
thul hero is an immense* sea agitated by 
ilie winds, by various currents, and by 
the motion of *tiie earth, anil that with 
all our knowledge, we shall peihaps 
never be able »o discover the causes or 
the effects of all these complicated ino- 
tionjj, otherwise than by attributing tlieni* 
to the Great First Cause from which tbe 
whole Creation proceeded. 

We have now to cohsider wliat tbe 
gloic before ii.s is capablejof effecting, 
and what it cannot accomplish. Wc 
know that it cannot represent the earth 
as it actually is, for it cannot exhibit the 
immense mountains on its surface, nor 
can it cffivoy a proper idea of such rivers 
as oiir Tbames ; for what is a mile, or a 
few miles, when reduced to the scale of 
such a globe as this But the globe can 
furnish us with a proper notion of the. 
relative situation and extent of all the 
places on its surface. Let us now look 
at the reprc-sentation of the globe on a 
plane^ and wc shall'sec that if ifiic globe 
itself is inadequate to give a correct view 
of tbe earth, this is still more so. Mr, 
Frend here directed the attention of the 
Me.nibers to a map of the world, wiiich 
was exhibited on the diagram lioard, and 
observed, that as each of the half-bsllg 
were here compressed upon a plane sur¬ 
face, the form of the different parts was 
very much distorted ; yet to those who 
are not in possession of a globe, a map 
of this kind is very useful, as it gives a 
general idea of the relative situation of 
the various countries, though their dis¬ 
tances are necessarily incorrect. A map 
of the world, on Mercator’s projection, 
was also referred to by tbe lecturerj, who 
observed \hat this w.ts still more dis¬ 
torted than the other; for the poles of 
the earth, which are mere points, are 
here extended through the whole breadth 
of the map; yet tbis projection^ the 
globe is found of considerable utility in 
some instances. 

HAving thus given a general idea of* 
the globe, and having divided thebnid into 
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(wo j^rent i»liUidS) the one eou){irc‘1ieiid- 
I'n^ Europe, Asia and Africa, and the 
other Norili and South America, we may 
proceed to notice its V)}rioiis portions 
more particularly, and shall therefore 
direct the attention of Uic audience to 
that lurg'e part of the greatest of these 
'ivvo islands, culled Africa. Mr. Freud 
here pointed out Africa on tiie globe, oh. 
Kcrving, that it couiprell^iids a vast tract 
of land, for the- most part situated be¬ 
tween the tropies ; for though Al^'ica 
extends to the torrid iitul the two tempe- 
iiite /.ones, very small portions of it 
reiich the hitler, nnd almost the whole of 
tins vast region is contained within the 
toirid /.one. This country tken must 
possess some peculiar characters, derived 
from its situation on the globe, and the 
first of these is intense heat ; the second, 
a great deficiency of water. If we look 
at America, we shall find the country 
intersected by immense riveis, some of 
them 3,000 miles in length, diverging 
into diiferent streams 1,000 miles long ; 
Lilt this is not the case with Africa, so 
great a dlfi'ereiiee exists between two 
coniilries, separated only by tlie Atlaiu 
tie. 

Mr. Krend proceeded to trace the 
eosist of Africa on the globe, <-oiiihieiie- 
iiig with the snulhcrii extremity, at the 
promontory called the Cape of Good lio|>e, 
and proceeding along the western shore, 
which is hoiindud by the Atlantic ocean, 
till Ilf arrived at the narrow ehnnnel 
culled the Struits<^Gibraltar. Beyond this 
point the inland sea c.iUed the Mediter¬ 
ranean forms the northern boundary of 
Africa, which terminates at the celebrated 
Isthmus of Suez, alluded to in a former 
Lecture. The westei'i bonndliry is the 
lied Sea, so well known in history, and 
the name of whioh afiords a singular in¬ 
stance oF tl|e perversion of language. 
Its proper name is the Jfiwnean Sen, from 
Idninea, oi the land of Edom ; hut, he- 

» • ■ i' V 1 ' / e li; u'to' I di i* 

(fill I ' ' . .ml J .it' .UOli' 'it' 

L ' . J • , < . 


The western coast hrings ns to ano¬ 
ther narrow channel, called the Straits 
of Babelmaiidel, through which we pass 
into the Itidiau Ocean, and thence 
along the soutJiern coast of Africa till 
wcagiwn arrive at the Cape of Good 
Hope. 

To give a complete description of this 
iininensc continent would require much 
more time than can he devoted to it in 
this Lecture; but our first enquiry 
should be directed to the state in which 
we here find our fellow creature, Matr. 
In the soutlicru parts we shall find hint 
like our.<ielves, as these parts arc occii- 
pied by own settlers ; but the interior 
of the country, which has hitherto been 
but little explored, is inhabited by pen. 
pie of a difierciit colour from ourselves ; 
for^ they happen to be hlack , while we 
happen tp be white. Upon this fact a 
remarkably fine argument has been 
built—an argument, said Jie Lecturer, of 
which I must confess myself uuable to 
discover the force, viz. that the black- 
gentlemen are inferior to the white gen¬ 
tlemen, Now if we should chance to 
discover a hlack univerxity in the unex¬ 
plored regions of Africa, perhaps we 
should find one of their theses to be,, 
that llie blacks aie the snpeiior, and th< 
whiles the inferior part of the rroiiiiou 
Of the Ulterior of tlie country, however, 
we know blit little ; but we know that a 
traffic in human flesh was rarried on, 
even two or threeoihuusanii years ago, 
between the inicrtor of Africa and the 
conn tries'of Asia. " 

The Europeans improved upon this 
systfein, and to fill up the vacancies oc¬ 
casioned by their murders in America, 
contrived, by means of their vessels, to 
transplant tl)^ poor blacks froiii Africa, 
to cultivate tlie soil in the West-Indian 
plantations. This horrible traffic was 
encouraged by Englistfmeu, who, at one 
• period, wera giWatcr traders iu human 
flesh than any other Europeans; and 
-h •’ ■{(!.’ 'll *iU within a few year-., 
'....j .tJi Lf, '.'UiiiCj its immortal 
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honour, aboliaiied tlie Slave-trade. ('ap- 
plawK.) The Lecturer was aware that 
at tlie present moment a great question, 
connected with this suhjcct, was in agi¬ 
tation, but though he ahhorrt^d slavery, 
and had every feeling of liiiiuanity for 
the poor blacks, his feelings w#re more 
deeply interested for those of his own 
colour, nar could he consent to any men. 
sure which, by too mnch precipitation, 
might lead to the nitirder of the whites. 

The northern parts of Africa are inha¬ 
bited by a peculiar race of people, who 
conquered the country about the year 
700, and have kept possession of it ever 
since. It is a reiiiarkable circumstance, 
that from tlie period almost when this tract 
of country was conquered by the Koniaiis, 
it was inhabited by Cliristians, and that 
at the present time scarcely a Christian 
is to be funiid in it. The reason of this 
was, that the Cliristians hecnnie so quar. 
relsomo, uiii^ disputed so niiicli about 
their clifi'crent modes of faith, tliut they 
became greater enemies to tlienisclves 
Ihun to their real enemies, and were m.. 
tirpsited by the vast flood of Mulionitne- 
diiiis that poured in upon them. 

The Srtiitliern eoasts of Africa are co¬ 
lonized by ourselves; and the Hottentots, 
•who are the natives of this part of tlw 
country, are a diflerent race from the 
inhabitants of the central parts. Among 
the settlers at the Cape of Good Hope 
and its vicinity, there is a very extraor¬ 
dinary people, who devote themselves to 
the task of insti-ucting the natives in the 
usdful arts, and rendering them tiuwanc, 
honest, industrious and sober. Their in. 
lention is to bring them over to their own 
religions epiniohs; but no one can 
quarrel with the great object which they 
are pursuing by such means. Their 
principleis to love one another, and fo love 
All mankind, without any distinction on 
account of reli|:jpn, politics, or sects; and 
if they wish to p^uade others to adopt 
their views io rellgidils matters; they ilo 
not endeavour to elTect thi; object by the 


exercise of envy, hatred, malice, or any 
species of iinclinrifableness. 

Having thus spoken of the inhabitants 
of Africa, and slated that one of its local 
peculiarities <is deficiency of water, it 
may be mentioned that another cbnrac- 
teristic of Africa is the iinnicnse desurts 
of sand which are found in this torrid 
re|}ion. Tiiese desart regions the iulin* 
hitants travers^ on camels, and pursue, 
their long marches to Mecca, and to the 
n^wly-discovered eoiintries of Ilonssaiii 
and Tiinhneton, without meeting with 
the slightest signs of vegetation, except 
upon n very few isolated spots. It has 
been supposed, from the existence of the 
Mountains of the Moon, as they are de- 
nominni^d, thai some inland lakes are to 
be found in the central pails of Africa, 
but it is ill vain to speculate upon a sub¬ 
ject respecting which we have no cer- 
^in means of iiifunnation. 

It is a remirkable circumstance con¬ 
nected with the history of the sable inha¬ 
bitants of Africa, that within the last few 
years, degraded as they are, they have 
ventured to meet the British in nrin.s, 
and have even defeated them. If they are 
able to do this, they must be capable of 
better things; and it is a very favour¬ 
able symptom, that one of their kings, 
hcafiiig that the European raonsvehs 
dwell in palaces, has determined to 
have a palace built on the European 
plan. Now my opinion is, continued 
the Lecturer, that as luxury is favour¬ 
able to the cultivation of the arts, it is 
not so bad a thing a/s some people re¬ 


present it; and I hope that what with 
teachivg the blacks io one direction, 
and^ghting with them in another, we 
shall ultimately succeed in effecting 
their civilization. (Laughter.) Africa 
produces many valuable articles of com¬ 
merce ; such as ivory, precious woods, 
gold, &o., and perhaps at some future 
time a trade may be carried on with its 
inhabitatits, more valuable than our 
t’ornmeice with the East Indies. 
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Mr. Frend now adverted to that coun¬ 
try of Africa called Egypt, tvliicli af¬ 
fords an exception to the general scarcity 
of water in this continent, being abun¬ 
dantly watered by the celebrated rwer 
Nile, which empties itself into the Me¬ 
diterranean, and of which bo many fruit, 
leas attempts have been made to discover 
the sourqe. Egypt, three or four 11^)11- 
s>and years ago, was the cradle of the 
arts and sciences j and Sts inhabitants 
wore then as extraordinary for their 
proOcicncy in intellectual knowledge, 
as they arc now wretched for want of 
it. In this country geometry may he 
said to have originated, and this science 
arose from tiie periodical overflow of 
the Nile, which rendered it nlteessary 
to have an exact mode of measuring the 
lands which wcic inundated. The enl- 
tivated parts of the country are limited 
to the vicinity of the Nile; for within 
a few miles on the one side are sandy 
deserts, and oiv the other a rocky soil, 
extending to the Red Sea. The, fer¬ 
tility of Egypt might be easily re¬ 
stored, by merely clearing out and re¬ 
storing the numerous canals with which 
it was anciently intersected; and if 
England had kept possession of this 
country, and a portion of the wealth of 
LoiMou had been devoted to this ulj^ect, 
it might soon have been accomplished. 
But, unfortunately, the Turks are now 
the masters of Egypt, aud we know 
perfectly well what kind of improve¬ 
ment is to he expected under such do¬ 
minion ns theirs. • 

The Lecturer next alluded to the re¬ 
markable superstitions of the Egyptians, 
their conslriiction of images of extra- 
ordinary size, made of blocks of granite, 
some of which are deposited in the 
British Museum; their worship of the 
Bull and other living animals, and their 
sahjiigatioii by the son of Cyrus, who 
carried destruction into the country, 
and destroyed the images wherever he 
came. Egypt was, in fact, a country of 


images, and such was the veneration 
of its inhabitants for the objects of 
their worship, that the king wit¬ 
nessed the slaughter of his sons and his 
nobles without changing eountemuice, 
but uttered a deep groan when the sword 
was plunged into the bull. Egypt was 
successively conquered by the Persians, 
—by Alexander, who founded the city 
of Alexandria,—by the Romans,—by 
the Saracens,—and finally by the Ma¬ 
melukes, who were themselves slaves, 
and who verified the prediction that 
Egypt should become the most debased 
of all countries—the slave oj' sluies. 

This country exhibits a striking in¬ 
stance of the extraordinary changes to 
which nations are subject. Egypt, now 
so humbled and degraded, was once the 
seat of arts, science, and literature, and 
its fate affords a lesson for us all, aud 
excites us. to encourage that spirit of 
eagerness for acquiring knowledge, and 
also for communicating' it, which is the 
best safeguard against the occurrence of 
a ^similar catastrophe. The priests of 
Egypt kept their knowledge to them¬ 
selves, or veiled it in hieroglyphics ; for 
they knew that men who have knowledge 
always have power; hut we may con- 
{jfratulate ourselves on living in an age • 
and a country where an opposite prin¬ 
ciple prevails, and where wc should 
betray our most valuable privilege, if 
we failed to communicate the knowledge 
we have acquired. 

Mr. Frend then ohierved, that he could 
not quit the Aibject without noticing the 
Carthagenians, who inhabited another 
portion of the continent of Africa. Car¬ 
thage, as a trading town, hope much the 
same relation to the rest of the world as 
London does now. It has been stated, 
that the Cafthagenians sailed round 
Africa, and though this fact has been 
doubted, it derives sogae confirmation 
from ope little circumstance connected 
dfith the voyage ; lor it is said, that t}ie 
people ob&orrfid that their shadows point- 
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ed towards tbc south in one part of their 
voyage, whereas in their own country, 
they were directed towards the north. 
While Carthage flourished, Rome arose, 
and, acting upon false principles, con¬ 
ceived the idea of governing all the 
world hy iron. Carthage, as a commer¬ 
cial country, and acting upon the prin¬ 
ciple, thqjt it was the intention of the 
Creator that we should all assist each 
other, became an object of hatred to the 
Romans, who at last succeeded in con¬ 
quering the country, and not only de¬ 
stroyed it, but, by the destrnction of its 
writings,' destroyed its character also. 

Thus have figypt, once celebrated for 
the Arts and Sciences, and Caithago, 
once renowned for Commerce, sunk from 
their elevation, and for a period of 3000 
years, have made hardly any advances 
in knowledge, while other parts of the 
globe, from the operation ,of various 
causes, have been continually improving; 
and it is indeed a matter of astonishment, 
that nation after uatiqn should succeed 
in any country for so many ages, without 
any improveiiieut in the intellectual con¬ 
dition of the people. 

Having thus gone through the princi¬ 
pal points connected with Africa, Mr. 

• Fiend observed that, as a Geographical 
Class was established in the Institution, 
be would advise the pilpils to learn hy 
the eye, and to observe particularly the 
situation of the various countries on the 
surface of the globe. He would rccoin- 
mend, for instaucef that a few of them 
ahould select half a dozen places, and 
that each should be hound tft give some 
little information respecting the places 
thus sclecte^. By continuing thiif plan, 
they would, in a short time, acquire much 
valuable information; and with this re¬ 
commendation to the Ge(^graphical Stu¬ 
dents, Mr. Freud begged to conclude his 
present lectuae. 

*** From the Icnig’tli of the Quarterly 
Report of the Committee of Managers, the 
Proceedings of the Quarterly Meeting, 


&c. we are compelled to defer the repoii 
of Mr. Tatum's First Lecture on Elec¬ 
tricity till next week. 

LECTURES FOR NEXT WEEK. 

Wednesday, March 8tb, Mr. Frend's 
Fourth Lecture on Geography. 

Friday, March lOtb, Mr. Tatum’s 
Third Lecture on Electricity. # 

iONDON 

MECHANICS’ INSTITUTION. 

; - 

BALLOT 

For the Elecfioti of a Prcittdcvl, Foui 

Vice-PrenidentSf a Treasure!, and 

Fifteen Committee-Men. 

TUKSBAT, PBBRUARV 28TH, 1826 

Agreeably to the Rules and Regh- 
lations of the Institntion, the Ballot for 
the Election of the above Oiheers took 
place this evening, ut the Lccture-rooui 
di Southampton Buildings, and we were 
happy to observe the increased activity 
that prevailed among th6 Members, in 
the exercise of one of their most import, 
ant privileges; for the number who bal- 
lotted on this occasion, was more thaa 
twice as great as the number who gave 
their votes at the Election which took 
place at the same period last year. The 
Chair was taken at Six o’Clock, by Ro¬ 
bert M'William, E«q., immediately 
aftej- which the following Mcmliers were, 
nominated as Scrulineeis ;— * 

Mr. John James Cope, Surnei/ar, 11, 
Great Smith Street, Westminster; 

Mr. James WyLie, Oil and Colow- 
man, 150, Drury Lane; and 

Mr. Thomas Palmer, Secretant h> the 
London Friendly Institution of Mecha¬ 
nics, 126, Newgate Street. 

The same aiTangements were adopto.d 
for receiving the Balloting Lists, and 
checking the names of the Members, 
as upon former occasions; and at half- 
past nine o'clock precisely, the Ballot 
was closed, and the Scrutineers retired 
to the Committee-room to cast up the 
numbers. 

On their return to the Lectnre-rooni, 
the Chairman announced the names of 
all the Candidates, according to the List 
given ill our last week’s publication, 
with the numbers ballotted by each, ami 
declared the majority of voles to . liars 
fallen on the following gcutlemcn 
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NINTH ttOARTEtlLY MEETING AND BEPOEt. 


FOE president. 

G«orfe BirkV»eck, M.D...• • • <314 

for VICE'PBBSIDENTS. 

Robrrt M'Willianij £i(}. • • •«. .214 

Dr. GilclirUt...186 

Jolin Martineaii, Esq. *...«* ..1116 

Professor Millittgtow .1®^ 

FOR TREASURER. 


Jokn Key, Esq. Aldeiman ... .198 

» FOB COMMITTKE. 

{Candidates qf the Work-ing Clati.) 
Mr. W,Webster .137 


W. Abeliiig' . 

P. CbrUfie.11® 

P. Tlioiiipson.... I r5 

J. Clianl. ‘114 

J. J. IlBcfcett...,.113 

R. Torey .104 

J. L. Wliitdker. 

J. Wood. 39 

3. Nicholls 86 

H. Robert.85 

(Cimdidatea not of the Working Cia^e. 

Mr. J.F. Blake .135 

C.Lone .. ...123 

R. Taylor.117^ 

A, Pritclinrd .. 90 


It is provided by the Rules and B 
giilntioiis, tbit at least Two-lliirds 
the Cominittce-MeB shall be chosen from 
the working' classes, in order to insure 
to that class of society, for whose espe- 
ci,al benefit the 1 nstitution was establish¬ 
ed, a preponderance in conducting its 
affairs; and the result of the present 
Election affords a practical proof, tlmt 
the Members have it in their power to 
increase this majority *, for, in this in- 
sttnice. Eleven out of the Fiftcefc sue- 
cpssful Candidates were selected from 
the working classes. 


NINTH QUARTERLY GENERAL MEET¬ 
ING Op THE MEMBERS OP THE 
. LONDON mechanics’ INSTITU¬ 
TION. , 

The Membws of ^is Institution 
hdd their Ninth Quarterly General 
Meeting on Wednesday evening last, 
on which occasion , tlie Theatre exhi¬ 
bited !a very nuinefous atSendance. 
At eight o'clock precisely, the Chair 
was tiien by John Mabtinkau, Esq., 
one of the Vice Presidents, who was 
supported by Dr. Gilchrist, Robert 
M'Wiluam, Esq., WiluabtElub, 
&q., one of the Auditore, Mr. Tooke, 
the Solicitor to the Institutton, and 
,Mr. Frenu. 


Tlie Chairman requested the ai*- 
tentioa of the Members to tlie Minutes 
of the Quarterly General Meeting in 
December last, which were accordingly 
read by Mr. Christie, the Secretary, 
and confirmed unanimously. 

The Secretary then read the follow¬ 
ing Report of the Proceedings of the 
Committee of Managers during the last 
Quarter, whidi ‘was heard by the 
'Meeting with the greatest attention, 
and, m many pirts, eliciti’d the wtirm 
applause pf tlie Members 

MNTH eiTARTEBI.V REPORT OP TM« 
COMMITTER OF MANAGERS OF THB 
LONDON mechanics’ INSTl'TOTlON. 

Ill oompliani^e with llicBiiIes uiid Regu- 
liitions, the Coiiniiittee of Maiiiigers now 
siihiiiit an abstract of their piocpediiigs 
during tlip Quarter just tcriiiinatpd. In 
thus referring to the past, they feel pe¬ 
culiar satisfaction on account of tin; 
rapidity with which scientific informa¬ 
tion, and useful knowledge of every d<- 
scriptlon ^nre extending by means of iii- 
Btitutioiis of this iintiii-e through every 
part of the kingdom: ‘pervading es- 
peciiilly those cliiRses of society which 
have been hitherto deprived of sncli ad¬ 
vantages. And whilst rejoiciug in tlw 
formation of many valuable institutions, 
they view with no small gratification the 
prominent station which this Institution, 
the great stiinniiis and example, still 
continues to ocnipy amongst these im- 
portunt establishments. 

* From the following detail of the finan¬ 
cial transiictio|is of the past quarter, it 
will be observed that a ^pnsideriible 
portion of the Expenditure, ai in sbrcral 
former Reports, lias been incurred by 
oiitfittings, such os preparing different 
parts of the pieinises, and appropri¬ 
ating them to the* various purposes of 
the Institution; and the Disbursements of 
the*" Quat?ter, tlier^ete, exceed what 
may iu future be considered the regu¬ 
lar current expenses. At the same time 
it ifkuBt be observed, thait mneli yet 
remaifis to be done in the outfitting 
depatitmeot. 

Gbkeral Cabb Accovnt. 

* , £, a. i, 

BaUncebi the Bankers’ bands 
at the commencement df the 

Quarter . 183 2 1 

Paid Bankers ti!iring the 
‘ Quarter . 535 12 ♦ 

. Cat-tied forwaid 718 14 b 
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Brougiit forward £713 14 5 Inquiry into the Mannrrc, &c. in 
Diishurerd duringf the aaiiie Eu^tand, 1—Thompson’s Eri- 

period.d® 15 6 denees of Revealed lleiig-ion, 1— 

*■'* . . Bentley’s Poems, 1. 3 

Leaving a balnnce at the (Presented by Mr. Coredon.) 

Bankers, of .. 98 18 41 Botanical Lectures ; by a Lndy, I 

J It the hands of the Secretary (Pt esented by Mr. Hardwlcke.J 

for occasional espenses .. 10 ,0 0 Keith's Introduction to Genjfraphy, 

^ ---- l—oRuinsny’s Poems, 1. 2 


Of the nhgve sum of £53512s. 4d. paid .Nichijjson's Jonrual of Natural Phi- 
to, tlie Bankers, 388Z. 10*. has been re- losophy ; the 2Sth volume, I 

ceived in Subscriptions from Members : ('Premited bt/9ifr.D, Jathson.J 

—£5 5.V. from the Insb Evangelical Smilnvie’s MeiiioirsofLoii^islIieSix- 
■Society, for the use of the Thea- teenlh, 3—Beauties of Siink- 

tre:—£16. from Mr. Moss, for Old speare, 1, 4 

Building: Materials,—and £105, in Do- ('Presented by Mr, Cratoford ) 
nations. . Kolmult’s Natural Philosophy, 2 

The Donations consist of £100, (Piesentcdhy Mr.P. Price.) 

presented by the Her, Robert Pel- Oriental Herald, 7 

lowes, repmtedvto live Members at the CPresntied by Mr. Buckinnham.) 
last Quarterly Meeting', but not ineluded Rasselas, jsTale, 1—Love of Fame, 
ill the Quarter Accouuts ; and £5, 1—The Lover and Reader, 1. 3 

presented by Dr. Watson, Teacher of the ('Presented by Mr. F.llstvp.) 

Deaf nnd Dumb Asylum, Kent Rond. Lucan's PharBalin, 1—Belisoriiis, 1, 2 

After particularizing llie various items (Presented by Mr, C, Tuely.) 

ineludcd in the Amount of Disburse- A Walk tliroiigh Sn itzerland, 1 

inents during the Quarter, the* Report ^Presented by Mr. S. Robinson.) 
proceeded in thu following terms:— Antiquities of Greece; by Lambert 
I'tMir Coaiiiiiltee have now, on behalf Bos, 1—Two Volumes of a Novel, 
of the Institution, to acknowledge their by Miss Edgworth, 2 3 

■ohligatioRB to the following gen-tleinen, (Presented by Mr. Covldry.) 

who have presented bonks during tlie* Gulliver’s Travels, l—Hoiriei’s 
quarter;— Odyssey, 1—Worsley’s Account 

LIST OF BOOKS of tlie Government of France, 1 

PRESENTED DORiNfi THE QUARTER. —“Volumes of Travels, 3. Q 

OttTEJNB.s of Phrenology, 1—-New- (Presented by Mr, li. Bacon.) 

toil's Arithmetic, 2—Oberoii, a John Bull Magazine, 1 

•Mask, and Orestes, a Tragedy, 1 ' (Presented by Mr. H.C. Cooper.) 

—Lipscumbe’s History of Canine Dusal^al on the Pronunciation of * 

Madness, 1—Minutes 1>f Evi- the French Language, 1—Clare’s 

dence on the Slave Trade, I— Youths' Introduction to Trade 

Instructions for the Drill; by and Business, 1—Number of the 

Russell, 1—Sinclair, ou La Vic- Edinburgh Review, J. 3 

toire des Scjences ct des Arts<; (PresenledbyMr. J.Mackenzie.) 

.par Madame De Ge#lis, I—The Winterbotbam’s History of America, 4 

Dangers of the Country, I—-Mar- (Presented by Mr. R. Nickolls.) 

ryott’s Art of Healing, l*“^Titut6 * Voltai re’s Philosophical Dictionary ; 
dks Metallic et des SfindrauK, 1. 11 by Holmes, 1 

CPresented by Mr. Pratt.) (Prerented by M. J. L. IPhitaker.) 

The First Principles of Algebra, * 1 Las Casas’ Journal, 4 

(Presented by Mr. Downes.) (Presented by Dr. Gilchrist, J 

Philosophical Essays, 2 Kelly’s£leq;ients of Book-keeping, | 

(Presented by Mr, R. Clarke.) (Presented by Mr. J. Bowies.) 

Annals of Public Economy, Ir-Me- Griffin’s Chemical Recreations, ] 

thod of Essaying nnd Classing (Presented by Mr. Grifin.) 

Mineral Substances, 1. 2 The Craftsman, 6—Analysis of Bo- 

(Presented by Jffr.JS. E. Ash.) ^ linghroke’s Works, 1 7 

Letters of Junius, 1 ^Presented by Mr. Bnddeley.J 

(Presented by a R^tber.) Harlow oil Magnetic Attraction, • 1 

Swan’s British Architect, 1— (Presented by Mr, Bin field.) 

Wyfd^i Practical Surveyor, T. 2 Rohautt's Natural Philosophy, 2 

(Presented by Mr. Partridge.) (Presented by Mr. Howes.) 
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Vicar of Wakefield, 1—Tuti’s Ele- volume; ihree weeks for a 4to., and four 


meats of Calculation, 2“Toia 
Jones, 4- 7 

(Presented by T. Youngy jun.J 
Millar's Chemistrjr, 1 

(^Presented by Mr?Simpson.) 
Criitwell on the Cnrrency, 1 

(Presented by the Author.) 

Enfield's Scientific Amusements, 1 

(Presented by Mr. Fayerman.) 
Newton’s Universal Aritbractic, 1 

(Presentedby B. Sevan, Esq.) 
Murray’s History oi^ France, 1— 
Pope’s Essay on Man, 1—Beau¬ 
ties of Sliakspcare, 1. w 3 

(Presented by l\'Ir. Newcombe.) 
Account of the Coronation of Janies 
the Second, &c. &c., 1—Ditto of 
George the Fourth, 1—A Gene¬ 
ral Description of France, It 3 

’(Presented by Mr. Charles Collar.) 
Price’s British Carpenter. Ij-^-Ncw- 
ton's Universal Arithmetic, 1 — 
Antiquities of London, 1. 3 

(Presented by Mr. IV. Morton.) 
Voyages and Travels, 1—-Taylor’s 
Annals of Health and Longevity^ 

1—Economy of Humftu Life, 1—> 
Essay on,Man, 1—Cooke’s British 
Tojiography, 3. 7 

(P resented by Mr. W. Danes.) 
History of the Triumvirates of Home, 1« 

(Presented by Mr. Stratton.) 
Evans’s Sketch of the Denomina. 
tions of the Christian World, 1— 

Tale of a Tub, 1. 3 

(Presented by Mr. Holmes.) 
Accuin’s Analytical Mineralogy, 2 

„ (Presented by Mr. T. L. Thomyt n.) 

Total Volumes 111 

In addition to the above donations of 
Books, the Committee have received a 
Collection of Minerals, presented by 
John Taylor, Esq.—Several Volcanic 
Specimens, by Jolin Heed, Esq., and 
several specimens of Minerals, by Mr. 
Charles Collar—A small inflammable 
Air Balloon, by Mr. Watkins—A Ruby, 
by Mr. S. E. Ash—Four pieces of Mica, 
by Mr. King, and the.Cranium of a Cat, 
by Mr. Hammond, r 

In compliance with the suggestions of 
several of the Members, your Committe 
took into consideration the propriety of 
extending the time allowed for reading 
the bonks taken out from the Library, 
and being of opinion that it would bq a 
great accommodation to the Membefs, 
they resolved that a fortnight should be 
allowed for reading an $vo. or any smaller 


weeks for a folio. 

Your Committee, anxious to afford 
every facility to Members inclined to 
use the books in your valuable library, 
hare printed a Catalogue, which bus 
been so arranged as to shew, at one 
view^ all the works in your possession, 
wfaicdi treat on each braqch of know¬ 
ledge. 

In relation to the Library-, it may be 
further observed, that it contains 2300 
Volumes (exclusive of periodicals), of 
which about 160 are constantly retained 
for reference} but the latter are likewise 
used in the Reading-room, when thej 
are not in circulation. 

Agreeably to the Rules and Orders, 
your Coininmittee have next to rcpoit, 
that 401 new Members have enrolled 
themselves duriu'g the Quarter; that 621 
have ceased to pay their Subscriptions 
during tlie same period, and that the 
total number of Members at the close of 
the Quarter’s accounts was 1522. It 
will be observed that the present num¬ 
ber of Members is less than the number 
lost reported; but your Committee trust 
that the present iinfacournhle state of 
trade will not he of long continuance, 
and that many of the Members now in 
arrears, probably from that cans*', will 
soon be enabled to resume their pay¬ 
ments to the Institution. 

Besides opening the Apparatus Room, 
and Laboratory for the inspection of the 
Members at stated times, the Commitleo, 
in order to encourage the improvement 
and cheap manufacture of Philosophical 
Instruments, have made aiTangemcnts 
for aftbrdin|f to any Member who applies 
in writing, an opportunity of more mi¬ 
nutely inspecting any piece of apparatus 
for the purpose of taking its dimensions, 
or making the requisite drawings. 

Your Commfitee have next to claim 
your attention to the subject of Lectures. 
Tlieyliave to acknowledge their obliga¬ 
tions to Mr, CooPBB, Mr. Gowring, 
Mr, Tatum, Mr. Lane, and Mr. Freno, 
for their valuable services in this im¬ 
portant department. This subject, how¬ 
ever, is already so completely before the 
Members, that the Committee feel it 
unnecessAry to say more than to announce 
that arrangements have been made for 
Mr. Wallis to commence a Course of 
Astronomical Lectures on Wednesday) 
the 22d inst^t. 

During the past Quarter the progress 
of the tFupiU in the different Elemen¬ 
tary Schools has been very satisfactory, 
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and their attention to the respective 
branches of study in which they have 
been engaged, js deserving of great 
commendation. 

Mr. DoWNES'reports, that many of the 
Members who entered the Mathema-’ 
tical Class at its commencement, are 
now acquainted with Plane Trigpno* 
metry and lt|en6uration, that some of 
them have entered upon ^onic Sections; 
and that th|se who had entered the 
Class later, had also made considerable 
progress. 

Mr. CoLUNs reports, that the pro- 
gre.ss of tl.e Pupils in the Arithmetical 
School continues undiminished, and that 
he cannot speak too highly of their 
attention an^ orderly conduct. 

Mr. Davy reports that tlie progress of 
the pupils in the Drawing class is fully 
equal to his expectations. 

Several Members of the Committee, 
who have visited the different Schools, 
speak most favourably of the present 
state of all the classes, satisfactorily 
confirming the preceding Reports of the 
Teachers. 

All the Members who bad applied for 
admission into tU<sFrenc}i Class, prior to 
the .hth of January, the day on which the 
School was opened, have been admitted, 
and this Class will be succeeded by an« 
other, about the bcglnningof May next, 
into whieli those Members who "make 
application up to that time, will likewise 
he admitted. 

UnfoiInnately for the members com¬ 
posing the Geographical Class they were, 
thrdugh the severe illness of Mr. Rey- 
NOI.US, deprived of his instructions, after 
their second meeting. Witff the assist¬ 
ance of the Secretary, however, they 
have since resumed their studies, which 
they continue to pursue with considerable 
assiduity and success. 

On the 26th of Janua^ last, an Eng. 
1ish Grammar Class commenced their 
studies, under ' the direction of. Mr.* 
Preston, one of the Members of your 
Committee of Managers, who has kindly 
oficred his seryices gratuitously for 
their instruction. 

In addition to the Schools already 
announced, your Committee have to 
inform the Members that a Sshool, for 
Instruction, in Writing, will be opened in 
a few weeks, undei;tbe direction of Mr. 
Collins, jun,, who has kj^idly offered his 
services for six months gratuitously for 
that purpose. ' ' 

Your Committee take this opportunity 
nf reminding the Members of the Two 
Prires, of Tea Pounds each, to b« con¬ 


tinued for Five successive Years, which 
the Rev, Robert FstLOWES has esta¬ 
blished, to be competed for by Members 
of tile London Mecbanics' Institution : 
the one to be given to the Member who 
executes the best Model of any new or 
improved Machine, and the other for the 
best Essay on any of the Mechanical 
Powers. The Prizes will be adjudged 
by the President and Professors of the , 
Institiyiion for the time being; and those 
for the present year must be delivered to 
the Secretary on ilr before the 15th day 
of November next, as the Piizes will be 
presetted to the successful Candidates 
on the 2d day of December following, 
being the Anniversary of the Establish, 
ment of the Institution. 

The following conditions must be ob¬ 
served by the Candidates for tliese 
Prizes; viz. 

1. The Candidates roust be artual 
Mechanics, and must have been Mem¬ 
bers of the Institution at least twelve 
months before they deliver in their 
Models or Essays. 

2. Each Model or Essay must be dis- 
tingifislied by a private mark, and ac¬ 
companied by a sealed Letter, contain¬ 
ing the name and address of the Candi¬ 
date, and distinguished by a corres- 
^ponding private mark. 

3. None of the Letters to be opened, 
except those of the successful Candidates, 
and the others to be returned unopened, 
with the diffeient Models or Essays to 
their respective owners, according to 
their respective works. 

* 4. Tb^ model of the successful Can- ^ 
didate to be exhibited to the Members 
on the 2d of December, and to remain 
at the Institution till the Quarterly Ge¬ 
neral Meeting in the following March, 
when it will be again exhibited to the 
Members, and afterwards returned to 
the Candidate. 

In ;ponclusion, your (Committee as 
well as yourselves, have bad much rea¬ 
son to deplore the protracted indisposi¬ 
tion of our worthy President, and they 
more especially regret his absence from 
the present Meeting; but they have, on 
the other"hand, the gratification of now 
announcing his convalescence, and tbeir 
anticipation of being soon again cheered 
by bis presence as usual, and aided by 
bis powerful co-operation in the manage¬ 
ment of the affairs of this great lostita- 
tion. 

Several passages in the above Report 
were .received with decided marks ot 
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opprobation, and at ita CMnciUsion, it 
waa hailed with unanimous plaudits. 

The Report of the Committee having- 
been unanimoasty received, Mr. ,Ei.us 
stepped forward and rend the Report of 
tlie Auditors on the state of the Socie¬ 
ty’s Finances for the preceding six 
months, which corresponded with the 
General Cash Account above stated. 
The Report of the Auditors also ad¬ 
verted tdthe examination of thtj Build¬ 
ing Committee’s Accounts, hy which it 
appeared, that thfc total expense of 
building the. new .Theatre of the Insti¬ 
tution amounted to JC4,841 4s. ^Od., of 
whicji sum £3,700 had been borrowed 
of the President, Dr. Bibkbrck, and 
£1,141 4s. lOd. had been paid from tiie 
tunds of tlie Institution. The Report 
lurlher observed, that a few fritting cr- 
r(«rs had crept into the Building Com¬ 
mittee’s accounts, but IIk*/ were such 
as occasioned no loss to the Institution ; 
and it was a matter of surprise to ihe 
Auditors, not that a few mistakes had 
occurred, but that, in an account so vo¬ 
luminous and complicated, the errors 
had been so few in number, ahd so 
trivial in amount. 

Mr. Christie next read the report of 
the Scrutineers at the Ballot which had 
taken place on the preceding evenings 
for the Election of Officers, and an¬ 
nounced the names of the successful 
Candidates. 

The Meeting then proceeded to take 
into consideratiou the propositions which 
had been made, during the Quarter, fpr 
• altering the Rules and Ordccs of tiie 
Institution. 

The first of these propositions re¬ 
lated to the 70tli and 76th sections of 
the Rules, which, by an obvious over¬ 
sight, state, that the Half-yearly Ballot 
for the Blection of Officers shall take 
place on the first Tuesdays in March and 
September, ^nd be reported to fbe Ge¬ 
neral Meetings on the first Wednesdays. 

Mr. JoMES observed, that the neces¬ 
sity for correcting this error was so 
self-evident, that no argument was re- 
quired to enforce it. T|;e intention i>f 
the Rules undoubtedly was, that the 
jfollot should always take place on the 
Evening before the General Meeting, 
and he therefore proposed to substitute 
f >r the words the first Tuesdays in 
March and September,” the words 
" the Tuesdays before the Quarterly Ge¬ 
neral Meetings in Match and Septem¬ 
ber.” 

Tins motion was regularly seconded. 


and unanimously adopted by the meet, 
ing. 

Mr. Prend moved the next resolu¬ 
tion, which was for the purpose of mak¬ 
ing some alteration in tlie S2d article. 
This legnlation states, that “ eVery 
Member, on paying his subsoriptiun, 
sha)! receive from the SecCpntry a ropy 
of the Rules and Orders;” and. as it 
now stands, W 9 uld entitle each quarterly 
Member to receive a BiwIg of the Rules 
four times a year. The alteration was 
to introduce the words, ” upon paying 
the Slim of sixpence,” after the words 
'* Rules and Orders.” 

A Member suggested that it was not 
the intention of the framers of the Rules 
that a Book should be .given every 
time the quarterly subsciiptiun was le- 
eeived ; and he thought that the Mem¬ 
bers should receive a copy of the Rules 
gratis on joining the Institution, and 
pay for any copies ihey might after¬ 
wards require. 

After some further discussion, Dr. 
Gilchrist observed, that this was one 
of the fust instances that had occurred 
for efifecting an eeoiioiiiiual object with¬ 
out injury to the Meivbers of the Insti¬ 
tution. One Gentleman had stated that 
tiie first copy of the Rules sliould he 
furnislied gratis; but in ease of any 
alteration in the Rules, it would be 
equally necessary to presentothei copies. 
Another Member had intimated tliat six¬ 
pence was more than the printing of the 
Books W'ould cost; but if this were 
the case, the surplus would go towards 
the diminution of other expenses. Six¬ 
pence was almost nothing to an indivi¬ 
dual Member; but 1500 sixpences com¬ 
ing in, would be sometbing to the 
Institution. He recollected hearing a 
preacher in the North observe to Ills 
hearers at the close of his sermon, ” If 
I wer# to givetjevery one irf you six¬ 
pence, you would each be only sixpence 
'-the ttieber; but if each of you were to 
give.iwe sixpenGe-——The conelusioii 
of the Doctor's appropriate anecdote was 
'drowned in the loud laughter of the 
Members, and the Resolution wqs una¬ 
nimously carried. 

The third prupostion wasAo the efieet 
that 60 Gommittee-men should be ap¬ 
pointed to collect tl)« a^Taira of .the 
Institution, instead^of 30, as stated in 
the 4th section ofjhe Rales. 

No Member appearing dispoaed to 
move this 'R%!6olution, the meeting was 
about to proceed to other bmincss, 
wlicn t Mmnbdr rose and sa^, ** 1 
beg leave to move it;” and another 
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Member £!)id, 1 beg leave to second 

it/* 

Mr. Cope observed, Uiat perhaps the 
mover and seconder would have llie 
goodness to assign tic ir reasons for sup¬ 
porting this proposition. For his own 
part, lie bid served on the Conmyttee 
for 12 month-.;, and never saw any want 
of attendance which required such an 
addition to j^ieir niiinber. 

The Mover declared himself unac¬ 
quainted with the business, and unac¬ 
quainted with the Tnotioii. (^LiiuirUter.) 
lie did nui understand that such a mo¬ 
tion was to be brought forward ; but 
bis idea was, ihe mure maiagers the 
beilei. 

Mr. Freni> observed, that the ap¬ 
pointment of 60Committee-men instead 
of 30, was the best possible nielhod that 
could be submitted, to throw tlie whole 
Institutiuu into confusion ; and Dr. 
(jilclirist, after a fevv other remarks, 
reminded the Members, that though 
there was a proverb which stated that 
*‘ in a multitude of coiiiisellurs tjiere is 
safety,” there was also another saying, 
that “ loo manyrtooks spoil the broth.” 
{Loud laughter.) 

The Resolution was then put by Ihe 
CHAiiiMAUf, and negatived by an ovei- 
wlielnnng majority. 

The Secretary then read Ihe follow¬ 
ing Letter from Dr. Birkbeck, ad¬ 
dressed to the Members of the Institu¬ 
tion ; — 

“50, Broad'Street, Feb. 28, 1826. 

(Iknt/.kimks, —1 regiot exceedingly 
that 1 am iigiiiii prevented by the stale 
of my healti), from occupying iny 
official sitiiiition, at the approaching 
Quarterly General Meeting of the Lon¬ 
don Mechanics* Institution. In the 
hands of your Vice Presidents, I know 
the business will be tilost successfiilly 
conducted ; iiiv regret you will therefore 
understand, arises from the loss «f thu% 
gratification, which the admirable pro- 
ceedings of these Meetings have always 
afforded. , 

“Haring spoken in several verbal 
eominuuications to yott of the long ex¬ 
pected Lectures on Mechanics by Pro¬ 
fessor Millington, as being likely soon 
to be deKvered ; as being indeed in dll 
respects fixed, excepting ns to the pre. 
oise day of tiieiir coiasmq/:icement; it be¬ 
comes necesjsary- for me, individually, 
to state to jQU briefly tlie'Sijuse, alike of 
my confidence and your disappointment. 
Relying upon Mr. Millington's warm 
interest in the prosperity of this Insti¬ 
tution, and upon the very unequivocal 


promise witli which he coiieliided Ins 
very excellent course of lectuies in 
Motikwell Street, 1 took it for giinited 
that when the Theatre was quile fiiiislicd, 
and the Coiiimitwe culled upon him, for 
Ins assistance, be would have been in- 
staiilly at their service. 1 was not then, 
nor indeed until about ten days since, 
aware of the eiigiossuig extent of hi-, 
engagements in a great mining concern 
in Cornwall ; and I did not contemplate 
tile possibility of fiis being so situated, 
as to in.ike it impossible jjwr him to re¬ 
main near us long enough to complete a 
eoiirsif of lectures of sufficient lenglli. 
He laments, no less sincerely than yon 
eiiii do, the oceiirienoe of this unexpected 
difficulty; and will I am confident, so 
soon as it is in his power, be delighted 
to perform for you tlie scientific service 
whiidi you have so anxiqusly anticipated. 
Ill order to have occupied this syioee, 
1 slioiild bare been most liappy to have 
begun llii> Lectures on the Structnie 
and Fiinetions of tlic Human Body, for¬ 
merly promised ; but nnfortunutely, I 
am ifon, and shall for some time, remain 
defieient, both in the bodily and mental 
energy required for that iindcrtakiiiu. 
I am glad, however, to find that when 
the valuable Lectures now in progress 
are terminated, the interesting Astrono- 
Hiicul Lectures of Mr. Wallis will sur- 
ceed ; and that a Ceiillemnn, well qua¬ 
lified for tlie task, whose name nod ur- 
rangemeiits wilt soon be announced to 
yon, lilts kindly eoiiseiited to delivet a 
Sourse of Lectures on the Theory of 
Mechanics, ill place of those, of which,' 
for reasons just stated, we have heeii 
iinexpectedy disappointed. ^ 

With every gimd wish, I reinatii, 

Your sincere and faithful friend, 
GEORGE BIRKBECK.” 

The worthy PnEsmsKT’s Letter was 
heard with the most respeetful atten¬ 
tion, and received with the loudest 
applause. 

Mr. Gloyx tketvaddressed the Meet¬ 
ing, and ohsee^^l^*®* there were two 
subjeets'wbiihh&'if^xpected would have 
been alluded to''‘in the Report ot the 
Committee, one of which was, the Ho¬ 
norary Members who had been admitted 
into the Institution agreeable to a late 
regulation; and the other, an adver¬ 
tisement which the Committee had in¬ 
serted in the Newspaperdfor letting the 
Theatre; in which they had stated, 
among other things, that they were 
ready to let it to preachers and teachers 
on Sundays. Mr. Q loyn here read the 
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greater part of the advertisement in a 
sarcastic tone, and concluded by inti¬ 
mating that a List of the Honorary Mem¬ 
bers ought to have been laid before the 
Meeting, and that the Society ought to 
have been consulted before such an 
advertisement was inserted. 

Mr. M‘William intimated that the 
names of the Honorary Members had been 
Btated .sooften,in laying their donations,* 
&.C. before the Society, that he thought 
it untiecessary to say any more on llie 
first question.* With respect to the se¬ 
cond, he hardly knew whether the 
speaker intended his remarks as a cen- 
suie on the Committee, or whether he 
only inquired for information. If the 
former, the Committee were ready to 
receive any censure they might have 
deserved ; but if the latter, he begged to 
state that the lettingof theTbeatre was 
the very basis on which it was built; 
for the Committe, in taking the pre¬ 
mises, never intended to leave the ex¬ 
pense of building the Theatre as a bur¬ 
den on the shoulders of the Members, 
without letting it for the Meeting of any 
individuals, who conducted themselves 
with decorum, whose appearance was 
reputable, and whose objects were not 
contrary to the establisitcd religion of 
the country. The Committee reserved 
to the Members the exclusive right of 
occupying the Theatre whenever the 
purposes of the Institution required it; 
and they had already begun to reap 
some benefit from the advertisement iq, 
fiuestiun. c 

A discussion of considerable length 
followed, in which Dr. GincnniST, Mr. 
TiJOtr, Mr. C. Lane, Mr. Ethell, Mr. 
Frend, and other Members took a part. 
Some objections were made to the man¬ 
ner in which the advertisement was 
drawn up, but these objections were 
answered, on the part of the Committee, 
to the general satisfaction of the Meet¬ 
ing. 

Mr. Oloyn terminal^.;^e discussion 
by a speech, in whif^M^^incipat ob. 
jeetion to the a4vert)il||lO^ appeared to 
be, the letting of tb^^he&tre on Sup- 
days for the proniulgf^OA of religious 
doctrimes. In the couritb of his remarks, 
which were evidently intended to prove 
that if the Theatre were let to the 
preachers of Chri^ianUy, it ought also 
to be open to its opponents, he allude^ 
to the observations we thought it our 
duty to make, on a recent occasion, rela¬ 
tive to the dinner in cotnmemni-ation of 
Tom Paine's birth, (ride page ?.5d,} and 
after stating that the ** MBCUANica' Rb- 


eisTEB” might he considered as the 
authorized organ of the Institution, he 
attnliuted our expressions to the Com¬ 
mittee of Managers, and was proceeding 
to read the paragraph alluded to, when 
he was interrupted by Dr. Giicuhist 
and 'Mr. R. Taylor, wbb protested 
against the reading of any anonymous 
article. The latter gentleman denied 
tliat the Institution had any** authorized 
organ” in the Public Press, and observed 
that the Committee ought not to be made 
responsible for the remarks of others. * 

The CnAiRMAN decided that the para- 
graph ought not to be read to the Meet¬ 
ing, and the subject was then dismissed. 

After some further suggestions from 
the Members, on diftereiit subjects, 
the Thanks of the Meeting were ana- 
nirnously voted to Messrs. Frend, 
Tatum, Cooper, Lane, and Gowring, 
for their excellent Lectures delivered to 
the Members during ‘the past Quarter : 
to De. Birkbeck, and the Vice-Presi¬ 
dents, for their indefatigable exertions 
in behwlf of tbe Institution : to the re¬ 
tiring Committee, for their valuable ser¬ 
vices ; and to the Sf.cretary and the 
Librarian, for their strict attention to tlie 
duties of their ofBces. 

Suitable acknowledgments were re¬ 
turned by Dr. Gilchrist, Mr. Frend, 
Mr. Lane, Mr. Tijou, (on behalf of the 
retiring Committee), Mr. Christie, &e. 
and the Thanks of the Meeting were fi¬ 
nally voted, by acclamation, to the 
Chairman, for his gentlemanly and un- 
partial conduct in the Chair. 

Mr. Martsineau, in returning thanks 
for thehonor conferred upon him, express- 


* To the very correct observations of 
Mr. Taylor, we beg to add our unqua¬ 
lified denial of^Mr. Glovn’s assump¬ 
tion, that ** the Mechanics' Register 
if, the authorized organ of the Institu¬ 
tion.”'' That we have uniformly advo¬ 
cated the cause of the London Mecha¬ 
nics' Institution, and have lent our 
humble eudeavours to the promotion of 
its welfare, by regularly recording Us 
proceedings, our readers are perfectly 
aware y but we repeat that the Commit¬ 
tee of the Fnstitntion have neverpossessed 
nor assumed any control over dur pages, 
h'or have they interfet-ed, either directly 
or .indirectly, v»Uh*tfae conduct of our 
pnblication.s. JVith respect to tbe article 
alluded to by the speaker, we can assure 
him that, it was' entirely dictated and 
written by ourselves, and that we alone 
are responsible for every syllable it con¬ 
tains. Editor. 
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cd Ills anxiety to promote tlie interests of 
the Institution upon all occasions, and 
observed, that, from what he had wit. 
nesSed that-evening, if all public meet¬ 
ings were constituted like the present, 
the office of Chairman would become a 
sinecure. 

The Meeting was then adjourned, and 
the Members separatee^ soon after .10 
o’clock. ^ 

DU. black’s kxperiment on hkat. 
To the Editor of the Mechanics' 
Register. 

Sir,—'I n the fifth paragraph of my 
answer to a Correspondent on the sub¬ 
ject of Latent Heat, I perceive that I 
have, inadvertently, committed an 
error of such a nature as to render the 
stateihent not only false, Imt absurd. 
Corrected, the clause will read thus: 

“ Mix lib of Ice at 32« with Itb of 
water at 172*’, and, as soon as the Ice 
is melted, if the experiment be expedi¬ 
tiously performed, the resiiltingstempe- 
rature will be only 32®." 

An insertion bf this correction will 
oblige. 

Yours, respectfully, 

S.P. • 


effects of mildew on canvass. 

It is well-known by those concerned 
iu the manufacture and use of canvass, 
how deleterious is the effect of mildew 
upon it. Exposure to the influence of 
damp, in a store-house, (»llar, or the 
hold of a vessel, and more especially to 
continued moisture, as in that part of a 
tent which |fi in immediate contact with 
the ground, or when sails have been 
rolled up, or stowed aVay wet, in the 
hurry of a storm, &c„ produces mould j- 
ness, dark-coloured spots and totten- 
ness. This Dr. Gieville has considered 
to be caused (in part, at least,) by'»a 
minute cryptogamic plant, of which 
he traced the subglobose and transpar* 
ent sporules, t&)ugh the filaments 
■were indistinct, adding, “ from the na¬ 
ture of the whole tribe of these plants, 
I do not think tbp present one would 
have been produced} ejeept the canvass 
had been previously in ^amp state." 
The prevention of mildew and rot in 
canvass has for more than half ^ century 
Occupied a considerable portion of at- 
t^tion; but considerable d isadvantages 
have attended the processes hitherto de¬ 


vised. Mr. Sanderson, of Leith, pro¬ 
fesses to be in possession of a method, 
(antiseptic) of which decisive and 
highly satisfactory trials have been 
made, and whidi is recommended “ as 
completely efficient under all ordinary 
circumstances.” 


QUERIES. 

' • - 

63. 

What is the; real cause (or causes) of 
the report of a gun or canbon ? 

/ S. E. Ash. 

No. 54. 

I shall feel obliged by any of your 
Correspondents informing me, through the 
medium of your valuable puhlicntion, tlie 
quickest method of calculating any given 
number of yards, quartei-s, or eighths of 
eloth at any given price, as I understand 
there are very expeditious modes of do¬ 
ing it ? 

W. Ashley, 

* Member op the L. M. I. 

No. 5.6. • 

Sir,—C an any of your readers inform 
me, tliroiigb the medium of yonr excel, 
lent work, of what is the best and most 
substantial gummy substance used to 
fasten tin-foil on jars, and the small 
round pieces of the same metal on glass 
plates used in luminous experiments ? 

__ W. L -D. 

ANSWERS TO QUERIES. . 

Query No. 45. Vol. II. Page 142. 

method op stuffing and pre¬ 
serving ANIMALS. 
[continued/i om page 302.) 
birds. 

To the Editor of the Mechanics' 
Register. 

Your correspondent must divide the 
feathers of the belly nght and leit, pull 
out the down which covers the ^ly, 
make an incision into the skin from the 
sternum or breast-bone until beyond 
the middle of the belly, raise the skin 
on one side, and separate it from the 
muscles, .with a knife approaching as 
near as possible to the wings; this done, 
he is to put a little powdered cotton 
6n the skin and flesh, that the feathers 
may not stick to them; he then pushes 
the thighs within the body of the skin, 
and cuts tlicrr. off at the joint. By the 
help of a knife and the^ fingers, he is lo 
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Utitaoh the s^lfin as far as the tump, 
which he cutsotf, and continues to le- 
pardfc the skin from the two sides, and 
the wmgb from the trunk. 

Having skinned the neck, he is to 
proceed with the head, as I descnbed 
lor quadrupeds. He then pushes the 
wings out, divides the bones at the se¬ 
cond joint, and takiiip^ away the 
i-estores tliem to their places; ht like¬ 
wise does the same- with the thigh 
bones. 

All this being done, lu* is to intro¬ 
duce into lluMieck, the pn‘servati»'e al- 
ti'riialely with the tlax, and dotlie saine 
along tiie back as far as the rump, stufl- 
ing It to nearly oi»--liiird ol’ its thick¬ 
ness, that the iron work may be placed 
on a thick layer of flax. Ho is then 
to prepare four wires, the proportions 
of which are equal to the size of the 
bird. The centre or body piece ought 
to be nearly twice the length ot the 
bird j he bends it at nearly a thiid of its 
length, in the form of an oval, twicts it 
two turns, then passes^the shortest end 
into the oval, and raises it against the 
longer end, so as to form a ring at tJie 
end or beyond the oval, big enough to 
receive the two wires of the legs; he 
twists it a M;corid time, .uniting jt 
strongly to the long end, which is 
straight and pointed, then rubbing it 
with oil, he enters it in the neck, al¬ 
ready stuffed with chopped flax, and 
blirnsts it through the scull; theoval of 
the wire ought to be in the middle 
of the body. The wires of the claws 
are to be straight a»id pointed; he 
passes them tlu’ough the solos ot the 
feet, (having previously, by the aid of 
a brass awl, made a passage through the 
claw and bonu-ofthe thigh), into the 
little ring above the oval; he twists 
them together and curves them within ; 
he then fastens them with a thread to 
each side of the oval. 

It still remains to foriq, the fourth 
wire, called the tail bearer: he is to 
take a piece of iron wire, to fonn an 
oval with it by twisting the ends two 
or thr^ times, in s^h a n^ltmer tliaf, 
after being twisted,%ie two ends form a 
fork, and the oval is nearly a tiikd of 
the length of the bird’s body 9 the two 
teeth of the fork must be pointed witli 
a file, and near enough together to en¬ 
ter the rump; their ends will be con¬ 
cealed under the great feathers of the 


tall, and the oval in the body of tih- 
bird. 

All these wires being placed, he is (o 
anoint right and lc)t, and cspecxajly 
the rump 9 and in proportion as the 
preservative is placed, he is to furnish 
the part with chopped flax. He then 
sews the body up, and introduces the 
enamel eyes. He now pl^es the bird 
on a board by means of the two-lig 
wires, and - gives tlie bird its proper 
attitude. 

Bf/f. Tyuo. 

Queby No 3. Vul. III. Page 1.3. 

DYEING KID GL,OV1RS, &C. 

With orchill you may doubtIcsi 
give kid leather all the shades of blue 
and lilac. The more it is diluted with 
water, tlie lighter will be the blue: wilii 
an alkali, (say potash,) you may add 
even so much to its depth of colour aivl 
with an acid, tsay mlphurict) you 
may obtain any snade of lilac. 

I should imagine a good ink, (for¬ 
mulae for which may be found in tlu* 
pages of this work,) would give an ex¬ 
cellent black dye. ■ 

Kid leather after dyeing woultl most 
probably require pressure or gumming 
to give it the usual polish. C. 

Query No. 5. Vol. III. page 14. 

TO DARKEN AND POLISH MAHOOANX , 

Mahogany may be darkened to an\ 
degree by Lime-U'afer. 

Where a "fine polish is of no mo¬ 
ment, raw linseed oil rubbed over tlu* 
wood, gives it a pleasi&g Smootlmesw, 
and fills up tlnj'grain very 'well. 

But the fln^ 1 ever saw, was 

produced by a vamishi. which was evi¬ 
dently made «dfh copal. ' Several coat*- 
were laid on -ifoe furniture, »ud when 
thoroughly dry, the last was rubbed 
vrith pumice stone and water, until quite 
smooth; another and^anotlxer layci 
were then applied, and similarly treated, 
rubbing the wlible over at last, with 
a flannel ^having a little wax upon it. 

I repeat, its was Su^rior to 

any thing I ever saw^ieside. ' F. C. 
'.'-^—:-;-.... 

TO COI^ESPOMUENTS. 

• The favours ofWvefal of our friends are 
necessarily postponed^ Ki;i«<is»euuence of the 
press of matter which has occupfed our atten¬ 
tion this week, but will appear In our next 
Number. From the same cause, we are again 
ubligecl to defer our ati!)\verx to other Corres- 
poudentM. 
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MB, BEUNBL*! PATENT APPARATUS. 


MR. BRUNEL’s patent APPARATUf, 
FOR APPLYING THE FfJJIDg RE¬ 
SULTING FROM THE OONDENSA- 
TJON OF CERTAIN GASES TO TBE 
PRODUCTION OF MECHANICAL 
POWER. 

Mb. Brunel's invention of cert^ 
mechanical arrangements, for obtain¬ 
ing powers from certain fluids, and 
for applying the same to various me¬ 
chanical purposes, k described by the 
Patentee, in his specification, in the 
following tcrins:— 

“ The fluids or liquids, fromlwhich 
the powers in question* are to be ob¬ 
tained, are those which result from the 
condensation of certain gases, which, 
at the ordinsury pressure and tempera¬ 
ture of the atmosphere always remain 
in fte gaseous or airiform state. 
There are several gases which come 
under this description, some of which 


are treated upon by Mr. Faraday, tn 
the papers before the Royal So¬ 
ciety of liondon, in 1823. 1 give tlie 
carbonic acid gas. This 
gas, at the temperature of ficeeung wfter, 
requires a pressure of about 30*at- 
moBpberes to condense and retain it in 
a liquid shite. It may be obtained Iry 
decomposing any carbonate by the 
action of any*of the common ad^. 
The mode of obtaining'th^ liquid from 
the gas is by forming the gas under a 
gasometer, and condensing it after¬ 
wards, by means of a condensing 
pump, into a vessel, and continuing 
the operation until it passts to the li¬ 
quid state. Having explained the way 
of obtaining the gas and the liquid re¬ 
sulting from it, I shall proceed now to 
describe the various parts of the mecha¬ 
nical arrangements intended for ob¬ 
taining the power, and applying it to 
various mccliaiiical purposes. 




These mechanical aoran^ements con¬ 
sist chiefly of two cylindrical vessels, 
denominated receivers, into which the 
liquid has been previously forced, by 
the action of the pump- One receiver 
is ^own at a a, and the other, a' a',- 
figs, 5 and 6. The fig. 1, A a {vide 
Frontispiece) is an enlai^ed section, 


and fig. 3, a plan of the same; the 
same lett^ designate the same things 
in the dinereut figures. Ihe commu¬ 
nication from the pmnp to the receiver 
is.thuough the qjifee, o, fig. 1, which 
can be stopped at pleasure by the plug 
or stop-cocK, P, 1 and'2. When 
the receiver has been charged with the 
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liquid closed, a pipe/o,» applted 
to it at K, figs. I and 2, and connected 
at X with a vessel, denominated the 
expansion vess^ n B» 3 and 4: 
t, L, figs. 1 and 3, is a lining of wood, 
or otter non-conductor of teat, to 
prevent the^ absorption which would 
otherwise be occasiort(jd by the thick 
substance qf the metal. This expan¬ 
sion vessel'is connected through a pipe, 
o, figs. 3,5, and 6, to a workiig cylin- 
represented at h, figs. 5 and G. 
The figs. 5 and 6 represent two re¬ 
ceivers, A A and a' a', connected with 
the working cylinder, ii, through the 
intermediate expansion vessels, b b, 
b' b'. The figs. 3 and 4, b b, repre¬ 
sent an expansion vessel on an enlarged 
scale. These vessels contain oil, or 
any Other suitable fluid, shown at b 
fig. 3, as a medium between the gas 
and tlie piston, Q, fig.'5. Before ex¬ 
plaining the action of these parts, I shall 
describe how the power is obtained in 
the receiver. The receiver consists, 
as represented m fig. 1, of'a strong 
metal cylinder, in the interior of 
which there ate one Or more thin metal 
vessels,' Tabes are most convenient,' 
as represented at t t t, figs. 1 and 2; 
the joints of these tubes, through Jthe 
top and bottom of the receiver are 
made perfectly tight; this I do by 
packings rather than by soldering. 
The use of tliese tubes is to apply zdter- 
nately l)eat and cold to fiii% liquid con¬ 
tained'in the receiver, without alter¬ 
ing very sensibly the temperuture of 
the cylinder. The operation of beat¬ 
ing and coolingthrough the thin tubes, 
T T T, figs. 1 and 2, «iay be effected 
with warm water, steam, or any other 
heating medium, and cold water, df 
any o&a cooling medium. For this 
purpose the tubes, ttt, fig. 1, a|j3 
united at the iop and bottom by a 
chamber and cock, cccc. By the 
opening of these cocks with the pipes, 
RB, hot and cold witer, which I pro¬ 
pose befeio iis^ may be alternately let 
in and fotc^ through by ’means of 
pumps. "'Rie coefikmay be worked as 
Bteam-cOcJte are worked in some steam- 
engines. Now, if thehofi^ater, say at 
120 ®,is .letin throi^ the tubes of the 
receiver, a a, figs. 5 and 6, ahd cold 
water at the same time through the 
receiver, a'a', the liquid in the first re¬ 


ceiver will operate wifii a force of about 
90 atmospheres, while the liquid in the 
receiver, a'a', will only exert a force of 
40 or 50 atmospheres. The difference 
between these two pressures will there¬ 
fore be the acting power, which, through 
the medium of the oil, will operate 
upon the piston, q, in the cylinder, h, , 
fig. 5. It is easy to comprehend that, 
by letting hot water through tlie re¬ 
ceiver, a'a', aiffl cold water at llu- 
same time through the opposite one, 

A A, ji re-action woll take place, which 
will produce in the working cylinder, 

H, an alternate movement of the piston, 

Q, applicable by the rod, i, to various 
mechanical purposes, as required. It 
is to be observ^ that the use of the 
gasometer mnd of the forcing pumps 
is simply for obtaining the gas, and 
for charging the receivers with the 
liquid. When the receiver is once 
charged, and has been closed with the 
stopcock, P, fig. 1 and 2, tlie gaso¬ 
meter and forcing pumps are to he dis¬ 
connected from the receiver by un¬ 
screwing the pipe, D, at the sortnv 
joint, K, figs. ] and 2, The same pipe 
may, however, he used as the means of 
connecting the t^eiver with |ha ex- 
’ pension vessel, or another suitable pipe 
may bo substituted for it at the orifice, 
o, fig. 1, and the other extremity 
edited to the expansion vessel at x 
and x',«figs. 3, 4, 5, and G. 1 have, 
'intentionally avoided adopting two 
distinct pipes to the receiver, viz. one 
for the pumps, and another for con¬ 
necting the receiver with the expansion 
vessel, because, if there were two ori¬ 
fices, two stop-cocks w'Oiild be neces¬ 
sary, which should bo avoided. It js 
obvious tliat tliere is ii6 difficulty in 
connecting the forcing pump vuih 
both receivers, as the small pipes used 
for that purpose may be made to reach 
either. In the mechanical arrange¬ 
ments for obtaining powers from the 
liquids when formed, I claim, as my 
invention, the application of the re¬ 
ceiver, as it is before described, the es- 
tential part of which is the inta-nal ap¬ 
plication of the vessel or tubes destined 
to convey the heat and cold. Their 
form and ffie manner they are ap¬ 
plied render them capable of resisting 
the intense external pressure of the 
liquid, and yet admit of their being 
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waadi; so tlnn as to allow of the rapid 
and coiiii)lete transmission of lieat and 
cold through them to and from the 
liquid; and I further claim the airange- 
inents by which the roceivers, acting m 
opposition to each other, produce, 
without any aid of intermciliate valves, 
an alternative action, which may he 
applied to various mechanical pur- 
pose«. p 
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FIRST I.CCTORE OM EI.FCTRICITT, 

ACCTDPNTAI. riHCOVERY OP ELECTRI¬ 
CITY, MAGNETISM, ANll^ GALVANISM 

-lUiTORICAL SKETCH—ELECTRICAL 

attraction—ELECTRICAL AFFINITV 
— RFOCNOANCY AND »KF1CTENCY 
OF TUB ELFCTRIO FLOIP — COLD 

LEAF ELECTROMETER-E' ACTRICITY 

EVOLVED BY METALS — ZINq—DE 
I.LC'S ELECTRICAL COLUMN, &C. 

FRIDAY, FEBRUARY 24TH. 

Mr. Tatum introduced his illnstm" 
tlons of the science of Electricity, by 
•ihserving that every votary of science 
who had paid any attention to electri¬ 
city, inan’fietisni, or jn^alvanism, must 
have observed that their original disco¬ 
very was attsihntalde to accidental 
circuinstnnees. Eleetricity, foi'finstance, 
was the off’spiing of .nccident, and arose 
from the attraction which owtier, when 
rubbed, wns observed to possess for light 
sulistiinces. Magnetism wns discovered 
by the nc» idenlnl observation that iron 
was attracted by the loadstone, and gal¬ 
vanism, or voltaic electricity, owed its 
origin to a sinilar cause, and was disco¬ 
vered in conspqnenee of the violent inns, 
eiilar nrtion prodneed in the limbs of a 
frog, wbieh one of tl»e pupils of Galvanj 
accidentally toadied with his scalpel, 
while drawing sparks from the electrical 
machine. Hut tnough tbe first disco, 
very of all these branches of science 
was owing to accident, a knowledge of 
the intimate connection which, in a va¬ 
riety of civcnmstanccs, is found to sub¬ 
sist between them, was the result of 
seieatific research, to which is to he at¬ 
tributed the diseovery, that both elect'ri- 
t>\ty and galv.nnism are capable of. coin, 
miinicat'ing lungnetic properties to fer,ru- 
gitioiis Milistaneps. 


Many of the most important pliennine. 
na of nature depend on the science ot 
electricity, and it is oiir business, ti|Miu 
this occasion, to trace its progress froiM 
the earliest experiments by whicli* its 
existence was demonstrated, toitsagen. 
ry in producing the thunder and light¬ 
ning which roil and flash through the 
vault of heaven. Mr Tatnin here gave 
a’coniprehensit'e sketch of the rise aiul 
progress of the science of elf^tricity, from 
the time of Thales, the Milesian, to the 
more recent discoveries of Dr. Gilbert, 
Mr. Ilawksbee, Mr. Grey^, Dr. Watson, 
and other'pliilosophers, including the dis. 
covery of the Leyden Jar^ &c.; but as 
we have already given a full account of 
this part of the subject in dur report of 
Mr. Tatum's former lectures on elec¬ 
tricity (Vol. I. p. 5.) and of Mr. Lenth. 
waitc’sVctnreson thesam^SMcience (V''ol. 
I. p. 403.) wc beg to refer onr readers to 
those reports for further information. 

In the course of his historical sketch Mr. 
Tatum alluded to the prim iple of elec~ 
tru.al repM^vion, Biiiil to have been disco. 
veredbyMr Ilawksbee, but the Lecturer 
denied the existence of such a principle, 
and stated that all.electrical phenomena 
might he accounted for on the piineipte 
of at tract inn alone, lie also spoke of 
the important discovery of the I eydcii 
jar in the year 1745, by Von Kliest, 
since which period electricians had been 
enabled to treasure up the electric fluid 
and perform their experiments on a 
much more mngiiilieeut scale than be¬ 
fore. 

Mr. Tatum then proceeded to exh'liit 
those experAiiients which firtit gave ri»c 
to the science, by exciting a piece of 
amhery and shewing that it was mpshle 
of attracting light substances. An ex. 
cited glass tube and other substances 
were also shewn to possess a similar pro¬ 
perty, and the lecturer observed that he 
^thought tbe phenowi'ena of electricity 
might be explained on the principle of 
affinity. The Members are aware of (he 
^principle upon which tbe operation of 
chemical tests, or re-ag*ntB depends, viz. 
that if we add to any compound a sub¬ 
stance possessing a greater attraction or 
affinity for one of its constituents, than 
was possessed by the substance with 
which it was previously united, the sub¬ 
stance. added will rtecompose the eom- 
ponnd, and fonn'^a new compound by 
entering^ iit^ocombination with that cos- 
stituent. So it is with electricity; for 
when pl<m is excited by friction, it 
abstracts, by its superior affinity, n pnr* 
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(toll of ('Icctiicity from the eilk with 
which it ib excited, atid hecoiiiiii^r m a 
Mute of redundancyy it aitiacts Itght 
boiKcR in order to g;iveoft' its redundant 
ijiiiiiitity, of electricity. The contrary 
j-fl’ert takes place when amiterorsealtvf'- 
■U'a.v is excited, fur in this ease, the 
substance on tvhicli they^nn* nihhed uh- 
Btracts a portion of their electricity, and 
leaves tliein^n u deficient, iiisteud of u 
redundant state. 

After some fiirtluT tdtservatious on 
ritrcoiis and cctmott.v, or positiie and 
nenatue electricity, in tlie conise of 
wliich he reniuiked that what is called 
jMisitii e and rti irulti'e electi icily is mete- 
!y a Tcduudnncy or defiewnry of the 
Mime electric fluid, Mr. Tatiiiii observed, 
tlist, ^eneially speak 111“', lesmous bo¬ 
dies are the l>esf (■lectric^, ns tiieir sur¬ 
faces are not so liahle as i ilnoiis ones to 
.irtrncl nioistnre fioin (lie at'iiosplieie. 
tihiss, for instance, will attract inoistuic 
Mioner than sealin<;-wiix. 

Tlie Lectnier next performed i) variety 
of experiments with the g(ild-le(t,F cLr- 
tmiHcter; ail ii^trunient to which we 
have ficqucntly bad occasion to allude, 
and which it is therefore uniieceKsary to 
describe in this place.* I’o (his deli 
• ate iusti'uiiieiit snveial suhstunecs weie 
successively presented, such as excited 
mid hea(iiig~w(ix ; cones of sulphur, 
with lutiidics hoth of wood and of ^laus, 
'{sc. all of which caused the "old leaves 
to diverge with pasitirc or elec¬ 

tricity, accoidiiig- a.s the ditli leiit sub¬ 
stances were in a redunduiit or deficient 
state. A plate of zinc, uKuclied to a 
wooden htindle, was also excited, and 
shewn to be capiihlo of attracting* light 
substances, though not insulated, ns 
well of exhibiting; signs of electiicity, 
when presented to lhej;np of the eh>e- 
troineter. From this eircinnstance, Mr. 
Tiitniii inferred tljirt ;«efrtf.v are e/cf/iic«y 
mid in this respect he difl’ered in opinion 

- - - n -- 

* The following* extract from Dr. Ure’% 
(.’lieinitml OlctirAury will clearly explain 
the uuuvner in which tlie gold-leaf elee- 
trotneter indicates the kind of electri¬ 
city jkossessed by any subst||^nce pre- 
serited t*» iti—v “To know the Bpeeiek of 
electftcily hotiedd, H ’ lii merely neces. 
tkyy ta'comnranic^^befo/ehand, to the 
^lips of .gold, leaf, a kffown electricity 
eithci* from excited g*fo.ts oji $ealing-wdx, 
•If they he divergent with the rorifter, 
then'the approach of a body AVNtZar/y 
electriffnd', will augment the dirergence, 
but (hat of one oppomtely electrified will 
S'lnse them to collapse." 


from many eleetriemns, who considereil 
(he metals u.>>ni>ii-el>:ctrice. He tiustcd, 
however, that he sliuuld be able to prove 
that different in{,*tul8 piodnce diifeictit 
kinds of electricity but when be,Rjaike 
of diflVrent eleclritities, be wisbcd it 
to be cleaily imdersiood that be iiiranl 
only a redundant or dejictent state of the 
•dectiie fluid, or wnal was called by 
electriCiuiis plus and minus. 

Mr. Tatum ihei^ e\Iiibili*d llio efiVcl 
of De Luc’s (lectricul eolpinn, cdiimsI- 
iiig of a series of plates of zinc mid 
silreiS placed alternately, and shewed 
that wlicn the zinc end of the instiii- 
inciit vvns picscnted to the electloinetci, 
siijiis of positue electricitv were eli¬ 
cited, but lli.il wlien the silver end of 
of the coliuiiii was applied, the electri¬ 
city exhibited was ncgaliic. 

llaviiig liiiissliewii, concluded tlie Lec¬ 
ture lluit//ie/n/», as well us j'4/'>e(>i<.'> and 
ri-Sinous bodies are elcetiics, and air* 
capiililc of producing signs both of 
pvsilu'p and negative electiicity, evtu 
wiiciB not insulated, but inricly held 
by a Wooden handle, 1 shall proceed, 
ill the next lectiiie, to ex.imirte the plie- 
iioniena of electricity bv means of more 
powcriiil appar.itiis. 'J'hc picsent Ice. 
tine is merely intended to e.'.tuhlish 
the first principles of the science, and is 
meant us an intiialiictioii to ilie fiiithir 
devclopemcnt of its upei.iMoiis. 

As we arc nn\IOll.^ to avoid unneces¬ 
sary vepciitiou, our rcpoitof the piescnt 
Secture is inoie eonipcuflroiis thmi usual ^ 
aud we tagiiiu refer oiii readeis to the * 
aecfliint of Mr. Tatitin’s first lecliiie on 
electricity (Vol. I. p. 5.) w here they 
will find must of the experiments moie 
minutely particularized. 


Mil. 'I'ATDM’s 

SECOND LECTUUa ON K.j,ECTRICITr. 

VlTREOt'S, RE*?lNOl'S, AND SDBl'ALI.ir 
ELECTRinrV — ELECTRICAL PHENO¬ 
MENA, PIlOnilOEn BV ANIMAL SOli*- 
STANCES — SILK, PLA*NE:l, HUMAN 
HATRf &C.*-m,Btn'RILAL EELS-i-ELBC- 
TBtCAL MACHINE — PRINCIPLE ANt) 
OPERATION OF THE LEYDEN 3AR, iiC. 

prioav, march 3d. 

,Mr. TaTpm, after briefly adverting 
t6 the prihpipal subjects «f his former 
lecture, particularly his experiments to 
pi^ve that medaltic bodies weie not only 
capable uf producing signs of electricity 
when tried by the electiometcs, but 
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also of attractiug liglit substances, 
proceeded to ob^erve in conlinuation, 
that it did hot follow, because onr 
torefathers onjy knew that certain tub- 
stances p^S^cssed electrjsal propeities, 
that their successors might nut, by 
prosecuting the subject, discover that 
other bodies were also electriis; and 
lie therefore,inferred that tueiula,^^ well 
as vttreous aniresinous substances ought 
tube placed in the class ofeleitiical 
hodie He had further shewn, not 
only mat it w;as unnecessary that me¬ 
tals should he insulated, iu order to 
exhibit signs of electricity, but that iu 
tlir expert incut with Do Luc’s cohiinn, 
it was iH-t'Cssnry that it should not be 
insulattd; for wlun the electrical co¬ 
lumn was insulatid by means of a 
silken string, no effect was produced 
on the electrometer j but vihenthe in¬ 
sulation was destroyed, by applying 
the hand to tlie column, tlic gold leaves 
imniediately di^ciged, and signs of 
positive or tiegalire electricity weie pro¬ 
duced, according as the z/i/c or st/rrr 
end of the column was piiseiitif to 
the clecticmctcr. 

But thefe are other substanreF, be¬ 
sides those already mentioned, whicli 
ought to he, ton$dcred us electnes. 
Some authors deny that animal sub¬ 
stances uree/ectn'es, though, a lew pages 
afterwiirds, tjiey describe the electrical 
effect pioduced by the fiiclion of a cat’s 
back. HoW this inconsistency was to 
be reconciled the Lecturer could not 
tell ; but he ^Hought that the cat’T 
‘hack must be left out of the efuestion, 
or it must be admitted that uii aniuia! 
substante may be an electric. 

A’rVA, the product of a woiin—flannel 
—fui—human hair, &c. are also animal 
substances, and are all capable of ex- 
hibiting electrical pbenomemi. Sparks 
of clecti icily have been seen by ladies 
when combing* their hair iu the dark, 
and the Lecturer remembered an in¬ 
stance of the production of electricity 
from flannel, which occurred in the fa¬ 
mily of a gentleman who is a donor, 
both to this and the Spifalfleids Me¬ 
chanics' Institution. Hia fady had put 
l)«r child to bed, with a piece of waim 
flannel over its stomach, when upon 
drawiag off the flannel, a sudden light 
appeared. Alarmed at this phenome- 
jiou, she imagined that it prognostic 
fated evil,' and portended^the death qf 
the inCaint; but her husband assuied 
her that there was no reason for appre¬ 
hension,') and that' it was haerely a »«- 
tural which be had'nu dodbC Mr. 

V 1 


Tatum could readily explain. It was, 
in fact, an electrical phenomenon, ana. 
bgniiB to that which is sometimes pro¬ 
duced by drawing a silk, stocking from 
off a worsted o-ne. The Lecturer fiad 
seen a silk storking so powerfully ex¬ 
cited, by this means, that it appeared as 
full as though the leg remaipedjn it,ora8 
if it were uiflatc^l with wind. Mi. 'I'atum 
here exhibited the ‘kin oLa cat, from 
vt hicb, when the animal wa^divc, he had 
repeatedly drawn sparks which hecould 
both see and liear, by passing his band 
over the cat’s back in the d:uk. Other 
instances iniglit be adduced, but, per- 
hap«, the must striking was the power¬ 
ful electric effect pioduced hy a species 
of eels, about 5 f^eet in length, men- 
tiuiud in Humboldt’s Travels. TheLec- 
(mer then read ^an extract fiom the 
Quarterly Review, detailing the de¬ 
structive effect of these electriral eels, 
which actually killed some of the Itorses 
and mules by the powerful electric 
shocks they cumipunicated (VideVol.I. 
page 6)^.. All these circumstances afford 
proofs that oniioal substances are elec- 
hiMj'and the latter <examplp proves 
tliat some animals aic not only capable 
of producing electrical cflcctsafttr they 
are dead, but of giving stiong electric 
shocks when living. 

In the experiments introduced in the 
last lecture electrical phenomena were 
produced without the aid of the ma¬ 
chine ; but if we excite a stick of seal- 
ing-Wax, or a glass )luhe, these sub¬ 
stances arc to all intents and pin poses 
small electrical iiiachines. We cannot, 
howevei, wHhout gieat inconvenience, 
perform any powerjFul experiments by 
such means. In [order ^to understand 
the nature of electrical experiments, it 
is necessary to remember the principles 
laid down in thaformer lectuie, and to 
bear in mind, that, po signs of elec- 
Kricity.are produced, except while the 
electric fluid is passing from one point 
to another. Frictioa is not indis^nsn- 
bfiy necessary to excite bodies, but it 
is usually [i-esorled to,’because it in¬ 
creases ^their affinity for the electric 
fluid. 

Mr. T<4 tum then minutely ex¬ 
plained tlie construction .and ojjera- 
tlon of the electrical machine ; tlie cylin¬ 
der and ctrshiun ; posiiire and h^- 
gatire ccmductoi?’; the necessity ofpte- 
seiving, by*n¥v’ans of a chain, theCem- 
neefion between the machine and the 
earth, which is the grand f eSer^dlr of 
the electric fluid j and many other par- 
ticnlars which oai* readers will find dc- 



IMTAOlXlCTlbH TO THB «TU|>T Op BOTANT. 


327 


tdpted 'in oiir Volatile (pagv 402), 
with fli correct engraving of the elec¬ 
trical inuh^he. 

fbeliwfurer ^ext exempli Be.d the 
manner^,fti wtiieh the Xeyden jar wai 
ucidentally dtacovered, hy electrifying 
some «rater contained in a glass vessel, 
ani robbing ills hand over the exterior 
of the vessel, while 'the 'sparks'were 
passing fronwthe condactor of the ma¬ 
chine throng the water to its interior 
surface. In thia experiment, his hand 
represented the ouisidcy and the water 
the inside, coating of the jar ; and it was 
shewn, that the' glass vessel became 
charged bj* this means, for a strong 
spark pass^ as soon as the discharging 
tod was applied. If the Lecturer had 
formed the connection by his hands in¬ 
stead of the discharging rod, he would 
have experienced a smart shock, and 
it was :by receiving, accidentally, a 
shock of'this kind, while electrifying 
some water in a drinking glass, that 
the principle of the Leyden jar was 
discovered. *. 

A variety of experiments were then 
introduced to ilAistrate the nature and 
operation of the Leyden jar, most of 
which we ^have already described in 
our reports of Mr. Tatum’s former lec- ■ 
tures, and on other occasions. One im. 
portant point enforced and demonstrated 
by the Lecturer was, that the jar 'con¬ 
tains no more electricity after it is 
charged than [it did before, the) only 
difference being, that when the jar is 
charged, the whole of its electricity is 
conveyed to the interior of the vessel, 
instead of being equally divided be¬ 
tween the exterior .and interior "sur¬ 
faces. Thus, if we suppose 100'parts 
to represent the quantity of electricity 
contained by a jar in its natural state, 
50 oftbe^e parts will oe on the outside, 
and SO on the inside of the vessel, 
when it is charged, the 50 parts'on the 
exterior are thrown into .the interior, 
which then contains the whole quap- 
tit>, or loo parts. The discharge of 
ihe jar restore^ the equilibrium, by 
conveying the {redund&nt quantity of 
electricity to the outside of the vessel. 
The example here given is that of a jar 
charged from the positive conductor of 
the machine; buMthe Lecturer proved, 
that it may plso jbef nharged from thue 
conductor, in .^qch Vase, tb¥ 
whole of file fluid is jc^veyed to fhe 
exteiior of tb^ vessel, and the is said 
to be negatively charged, 

AnoUier of the principles of the jar 
elucidated by the Lecturer was the ac¬ 
tion of the coiflings, witich are only em¬ 


ployed for the purpose of convey iug 
the electricity to every part of the in¬ 
terior surface of the glass at once. 
That the electricity resides in the glass, 
and not in the * coatings,'was demon¬ 
strated by charging a jar, furnished 
with moveable coatings. After the jar 
was charged, these coatings were dex- 
trously removed, and other coatings 
substituted. The jar was then Jdis- 
cbargfd, in the usual manner, and this 
experiment decidfdly proved the cor¬ 
rectness of the Lecturer’s assertion. 

Mr. Tatum concluded by observing, 
that lib should resume the same sub¬ 
ject m his next lecture. . 

LECTDRES SOR liexT WEEK. 

Wednesday, March 15th, Mr._F»END’s 
Fifth Lecture on Geography. 

Friday Illarch 17th, Mr.- Tatum’s 
Fourth Lecture on Electricity. 


INTBODUCTION TO THB STUDY^Or 
BOTANY. “ 

To ijic Editor of the Mechanics' Register. 

1. If your readers turn to Mr. 
Wheeleb's First Lecture on Botany 
(Vol. I. page il22), they will find that 
plants, like our own bodies, are ;covier- 
ed in every part with a cuticle or epi¬ 
dermis; that immediately under the 
cuticle is the cellular integument, or 
parenchymee; that beneath this pulp 
is the bark, and within the bark is 
jbund the 'wood. In Ahe Second Lec¬ 
ture (Vol. I. page 342), are described, 
the sap vessels and sap; the root as 
consisting of two parts, the caudet 
and radicula; and the differait kind 
of stems or stalks. In the Third Lec¬ 
ture (Vol. I. page 358), is a description 
of the leaf or folium ; but as the ful¬ 
cra or props are not noticed, of which, 
according to Linnaeus, there are seven, 
we will give a short description of 
them. 1. Stipula, is a kind of leaf, 
different from the real leaf, situated at 
the bottom of the petiole or leaf-stalk’; 
sometiines placed at the sides, giving a 
winged appearance, as in the rose. 
2 . Bractea, or floral leaf, is to the pe¬ 
duncle (or flower stalk ) what the sti¬ 
pula is to the leaf stalk, as in the lime 
tree. 3. Spina, or thorn, is composed 
of wood and bark. 4, Aculens, or 
prickle, consists of bark or cuticle t it 
is easy to distmguish the thorn from 
the prickle by stripping the bark, when, 
■jf fliw be the foimer, they remain; 
but if the latter, they come away. 
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fi. Ci’rrw, or t^dril, tvhoye 'uk is to or hair, nerving as a proteetion from 
support those plants which are iiimtsh- too gteat heit and cold,' SccJ ' 
r the-vine and' passion 2. Mr. Wheeler then gots'on to de- 

. L fr gland, is l^e scribe th% seven p^sof fructtScatiOa, 

a uUIe tubercle, discharging a fluid, and it will be necossary'before we pro* 
winch na^ 6 uen a very beautiful ap- ceeJ f o the classes, for the student to 
^arance, as in the moss of tlie rose he well acquainted with them. The 
^ froia muscosaj, and the common sun- figures will enable him mote deafly to 
u#w (tiroscra rotundifolia), 7. understand and distinguislythe parts in 

Fig.J. question. 



3. Calyxy flower cup, or empale- 
ment, is that envelope, commonly of 
a green colour, which encloses the vo- 
rolln or blossomy as in fig. 2 ; a is tlie 
coroUoy and b the calyx. In examin¬ 
ing plants, this organ'will be found to 
vary without end'; in some flowers it* 
» wanting, as in the crown iifiperial, 
tulip, and lily; in others, it is not un- 
Iroquently caducous ; that is, falls oif 
when thty blow, as in the ixippy; in 
a large proportion it is deciduous, or 
drops off with them; in many it pro¬ 
tects the fructification destitute of co¬ 
rolla ; in the greater number it is per- 
raaoent (persisiens) ; that is, it remains 
until the fruit is perfected. There are, 
accordiAg to Linnteu^ seven species of 
calyx; the Perianth, Invotuerum, 
Afnentunty Spatha, Gluwa,.Calyptra, 
raid Volvo, all of which shall be de¬ 
scribed, when wc notice those plants to 
which they are peculiar. 

■ 4. Corolla, is that beautiful part 
called, in common language, the 
Jtfmcr: the leaves of which it is <»m- 
posed we termed petals' (fig. 1 , eee)*, 
and it is said to be monopetalous when 
it consists of only one petal, as m the 
primrose, (fie tube p^, being .called 
tubus, and the upper part fitnbus or 
border; dipetalous, when it is com- 


*;x>sed of two; tripdalom, w-Ueu of 
three, &c. The leaves of a corolla of 
more than one petal consist, each, of 
an inferior part, called tlie unguis or 
claw, and the expansion named la- 
mina, or border. 

5. Stamen consists of lliree’parts, 
the Jilament ox jilamentum, as b fig. 1 ; 
the anther or anthera, on the top, of 
tlie filament, as a fig. 1 , and the poUen 
ox farina, a sort of mealy powder con¬ 
tained in tlie anther. 

G. Pistil likejjjrise consists of three 
parts, tlie germcn, the style (c), and 
the stigma (d). 

7. Pcricarpium, or seed vessel, 
formed from die germen, which en- 
laf^s aftw tlie flowar has dropped off, 
and protects the seeds *until they are 
ripe, when it bursts. There arc sqven 
kinds of pericarp; Capsula or capsule, 
consisting «of valves, the nuiul^ of 
whiph is various; Siliqua or, pod, to 
be explained when describe thp lfith 
class, TetradynanBa; Ugumen or 
legume, tjj%pericarp of a pea; Dru- 
pa, a drupe, or stone fruit; Ponium, 
pome, oaapple; Bacca, or berry f and 
iS/roiJi/as or cone, as tlie Scotch fir. 

8 . The seed ana rtbepiacle, require 
no cxjplanation. 

9. fhcrc still remains to considor the 



EFFECTS OF CAROONIC ACID CiAB. 


320 


»uter;9^ 'wfiich is best expiaiatid by 
saying “ rt is any part in a flowiar ovar 
and above the seven parts of tructib.ca- 
Ubn," fianJ generally secreting a sweet 
It is situated in the corolla, and 
sometimes distinct, forming a kind of 
spbr behind the flower, as in tlie vio- 

IQ. W^wjll now turn our attention 
to the met nod of distinguishing plants 
pursued by Liinnsus, and univeisally 
(Wloptcd. Ills great division is into 
riasst-s, founded on the number, situa¬ 
tion, connection, or comparative lu igbt 
of the jt<7wc/i.s; these are sub-divided 
into orders; the orders into genera 
and 'tbte gkiera into species. 

11 . The..dasses are enumerati*d in 
Mr. Wheel’s Fourth Lecture (Vol. I. 
page 392). The first eleven classes are 
known by the number of stamens; the 
twcll'th and thirteenth have an unlimit¬ 
ed number, but the iornier must have 
the Stamens attached to tho» calyx or 
petals, while in the latter they are fixed 
to tlie reCepdicle; the fourteenth and 
fifteenth are distinguished by the nuui- 
ber and length of tlie stamens; the six¬ 
teenth class has tlic filaments united into 
one set, whatever may be their number; 
the seventeenth class has the corollas 
papil/ionaceous, as the blossom of the 
pea, or else the filaments united into two 
sets: the eighteenth has the filaments 
united into more than two sets; tlit 
nineteenth may be djftinguished Viy 
the anther being united so as to form 
a’ tube' around the style, and by the 
Compound flowers: ‘ the ’twentieth is 
known by the stamens being con¬ 
nected to, or gT<j#ving out of some 
bart of the pistil or germen. The 
plants belonging to the tv'enty*first 
-and twenty-second do not bear perfect 
flowers; for those which are furnished 
with stameris have no pistils, an^ are 
termed and those which are 

ftirni^ed with pistils have not stamens 
and are called females ; . but m ;the 
fonn6r they must be on die same plant, 
while in the latter they are on difeent 
individual ; the twenty-third in¬ 
cludes*^ such pmdts as pipduce three 
different kinds of ^flowers, tiamely;, 
some with pistils only, some only wiUi 
stamens, and others with ’both, either 
on the same'individual, or on two or 
three different plants: the twenty-fourth 


class comprehends nil plants in which 
the flowers are mconspicuous. 

12. We will now give a fuller «t- 
planation of these classes, describing 
their orders as*we proceed. 

Class 1. Monamdria. 

13. The first class is Monandbia, 
distinguished by having one stamen in 
each flower, and contains two orders, • 
viz^ 

14. Monogi,mia, one pistil, and 
D/gi/nia, two pistils. . 

'lie British plants belonging to this 
cla^ are few, though it contains seve- 
val/very beautiful and valuable foreign 
plaits, as the Cardamoms, Indian ai'- 
row-root, ginger, and turmeric. Tlie 
Hippuris, ormareVtail, is contained m 
tile first, ordaf^ it .grows in ditches, 
liavmg only the mdinwuts of a calyx, 
no corcdla, and only one stamen, whoMi 
anther is slightly divided, and a pistil 
with an awl-shaped stigma (that is, 
slender, and liecomitig finer towards 
tHl> end); these are situated at tbe base 
of the leaf; the leaves are verticillafr, 
that is,suriounding.the stem, and stand- 
mg out like the spokes of a wheel from 
the nave. 

15. The flowers of ’this class are 
few, unattractive, and difficult; and I 
would advise the student to leave this 
class until he lias gained more experi¬ 
ence. 

ifye Tyho. 

[ To be continued.] 

F.FFECTS OF CARBONIC ACID GAS ON 
THE ATMOSPHERE, 

To the Editor of the Meefumics' Register. 

Sir, —^In No. 67, under tlie. head 
“ Notice to Correspondents," you have 
declined inserting my reply to Gitto. 
Henneus’s second letter, and you say, 
“ Too much asperity has already been 
displayed," and so on: now'let me as¬ 
sure you, I have neither felt any fti this 
case, nnr could I in any similar one. 
So far, I am sorry my letter wad not in¬ 
sert^ ; but as that correspondOTfwho 
has had the last hearing states the air 
to be oftener ** deteriorated by excess 
of oxygen than by fixed air," and that 
but for lime-kilns, ** cities would scarce 
be hibitable," and as these are ^ossly 
erron^ts notions, I trust yon wbt 
favour me by inserting stane ei^*- 
blpfs, whiclH at the same tune that 
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they bear out ail f have asserted, can* 
not faiJ to prove highly instructive to 
those who have never read the #0rik8 
from which 1 have edecated thtts, 

1 remaini ^r, « 

Your very obedimt servant, 

P. C. 


' EXTRACTS from alR II. DAYY’s 
AGRICULTURAL CHEMISTRY^ 

Page —** Elastic fluids of dif¬ 

ferent specific gravity have a tendency 
to equable mixture by a species of.,at- 
traction, and the different parts of I he 
atmosphere are constantly agitated ajtd 
blended together by winds or other 
causes.” 

Page 211.—^The principal consump¬ 
tion of the carhonit avid in tfee atmo¬ 
sphere seems to be in affording nou¬ 
rishment to plants, and some of them 
appear to be supplied witli carbon 
chiefly from this source.” ” Car¬ 
bonic acid gas is formed during fer¬ 
mentation, combustion, piitrefactiori, 
respiration, and a number of operations 
taking place upon the surface of the 
earth, and there is no other process 
known in nature by which it can be 
destroyed, but by vegetation.” 

Page 213.—“ If the Jiir” If common 
air) “ be confined, it is founq, that in 
the process of g-ermination, the oxj/gen 
or apart of it is absorbed; the azote re¬ 
mains unaltered ; no* carbonic acid is 
taleen away from the air; on the con¬ 
trary some is added.” 

“ Seeds are incapable of germinating 
except when oxygen is present” 

PaM 222.—“ So that carbon is 
added to plants from the air, by the 
process of vegetation in sunshine; and 
oxygen is added t» the atmosi^ere.” 

“ Tlie absorption otcarhonic acid gas, 
and the production of oxygen, are per¬ 
formed by the leaf; and leaves recently 
separated from the tree effect the 
change, when confineti in ])or|j[onsl of 
air containing carbonic acid, and ab¬ 
sorb caybonic acid, and produce oxy¬ 
gen, even when immersed in water' 
holding carbonic acid in solution.” 

Page 223.—“ Plants exposed Jd 
liglit have been found to produce oxy¬ 
gen gas in an elastic raedium, and m 
water containing no carbonic arid gas; 

] )6t in quantities much smaller fhan'wben 
carbonic acid gas was present, tn 


3ie dark, po oxygan gas ia produced 
by plants whatever the elastic me- 
diutti to Vhich are •expoise4 j and 
no earSo^c acid at^rSed. In most 
cases, on the .contrary, oxygen gas, if 
it be present, is absorb^ and car¬ 
bonic acid gas is produced.” 

Page 224.—“ Some pe^ons have 
supposed, that plants expe^ rn ^the 
free atmospheref jto the viemtudes of 
sunshine and shade, light and da^k- 
ness, consume more oxygen than 'they 
produce; and that |their permanent 
agency' upon air is similar to that "of 
animals; and this opinion iis espou^ 
by the writer on the subject I have 
just quoted (Mr. D. Ellis), in his in¬ 
genious researches on vegetation. But 
ml experiments brought forward in fa¬ 
vour of this idea, and particularly his 
experiments, have hem made under 
circumstances unfavourable to accu¬ 
racy of result The plants have been 
confined, gnd suppliea with food in an 
unnatural manner; and the influence of 
light upon them ^lias be^ 'very much 
diminished by tlie nature of the media 
through which it passed.” 

Pages. 226-7 I and 8.—Give experi- 
ments!to prove, tl>at “ ‘When the leaves 
of vegetables pferform their healthy 
functions, they tend to purify the atmo¬ 
sphere in the common variations of 
weather, and change from light to 
darkness.” 

Page 228 .—** In germination, and 
at the lime of tlie decay of the leaf, oxy¬ 
gen must be absorbed; but when it is 
is considered,how large a (part i[of the 
surface of the earth is clotlied with pe¬ 
rennial 'grasses, am? that half of the 
globe is always exposed to the solar 
light, it appears by far the most proba¬ 
ble opinion, that more oxygen is pto- 
duced than consumed during the pro* 
cess df vegetation; and that -it is this 
circumstance which is the principal 
cause of the uniformity of the coqki- 
tution of the atmosphere." 

Page 229.-*-** If every plant, during 
tlie progress of its life, makes a very 
small addition '6f oxysed to the air, 
and occasions a very wnall Consump¬ 
tion of carbbnic^apid, the effect may be 
conceived adequate ^p the wants of 
nature.” » 

Page 229.—“ It may occur aaam ob¬ 
jection to these views, that if the leaves 
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of plants purify the stmosphe^ to* 
wards the end of autiunn* tbrot^h 
the winter, and early in spring, the air in 
opr'cliipates must impure the 

ox^jgen in it diminish, and uie cdrbo- 
flic acid gas increase, which is not the 
case; but there is a very satisfectory 
answer to this objection. Tlie diffe- 
rent'parts of the atmosphere are con¬ 
stantly ^isfd together by winds, which • 
when tncy are strong, move at the rate 
of from 60 to 100 miles in an hour. In 
our winter, the south-west gales con¬ 
vey air which has been purified by the 
vast forests and savannas of South 
America,.and which passing over the 
ocean, arrives in an uncontaminated 
state. The storms and tempests which 
often occur at ft.e beginning and to¬ 
wards the middle of our winter, and 
which generally blow from the same 
quarter of the globe, have a salutary 
influence. By constant agitation and 
motion, the equilibrium ot the consti¬ 
tuent parts of the atmosph?re is pre¬ 
served ; it is iitted for the purposes of 
life; and those events which the su- 
perstitiousformerly referred to the wTath 
of heaven, or the agency of evil spirits, 
and in which they saw only disbrdhr 
aiid confusion, are demonstrated by 
science to be ministrations of Divine 
intelligence, and connected with the 
order and harmony of our system." 

Page 231.—“ Many plants tha4 
grow upon rocks or soils, containing 
no carbonic matter^ caa only be sup¬ 
posed to acquire their charcoal from 
the carbonic acid gas in the atmo¬ 
sphere ; and the leaf may be considered, 
at the same time, as an or^n of absorp- 
tioh, and an organ*^in which the sap 
may' imdergo different chemiem 
changes.” • * 

N. B. Dr. Ure, in Vis Chemistry, 
bears out all the main points of, my 
opinibni. So also does 'ipiomson, in 
the 4th Volume of his Chemistry, 
quoting me highest authorities to 
strengthen h|s own. ^ 

•i 

ON TUB TpBS or THE OCEAN IN DIP- 
. , rBaEN^LATITODES. 

Sm,—Your worthfe excetient^ 
liecturer,'’ Mr. Fbend, seems no way 
disposed, to use a very comThon plirase, 
iqmaVe^” mopntaius of moIe-IiilU 


on the contrary, 1 think he u much in* 
cUned to the cooverse of this .notable 
saying: for ia estiniating the force of 
the waters the sontbem ocean, be 
makes no ntention of the immense 

•t 

chains of mountains, and comi rocks 
which there can be no doubt abound in 
every pari of it, and in a greater pro-, 
portion than the projections of the dry 
land, fur the i^ral rocks are entirely 
productions of the post-diluvian world. 

Farom these considerations 1 submit, 
thiwgh with all deference to Mr. 
PiipNO, that the following passage is 
scarcely mudided enough, or that it 
leads to expecta,tions rather exceeding 
what th^ circumstances will justify, 
'* Water may indeed be considered, as 
occupying nearly the whole of the 
southern hemisphere, and as the water 
can be moved with a touch, though the 
land is solid and immovable, the ques¬ 
tion is, whatjjis the effect produced by 
the motion of this vast mass of waters, 
considering that it moves with a velo¬ 
city of 1000 miles an hour in one part, 
and only 500 in another.” 

The parts of this passage marked in 
Italics, would, I apprehend, lead many 
persons to infer, the southern Atlantic 
and Pacific Oceans constituted nearly an 
uninterrupted sheet of water ; but flie 
many islauds that peep above the sur¬ 
face of this immense expanse, and the 
new ones which are daily springing up, 
are evidence, that the moss of waters 
cannot circulate with that freedom, 
which it would do, if there were not a 
permanently mechanical resistance dis¬ 
tributed throughout its Whole extent. 

And again, Mr. Feenu* Mys, *'a va- 
rietyof motions and currents mtsst bepro- 
duced, which,' 1 must confess, 1 cannot 
at present perfectly comprehend; and 
the di^culty is, how to represent these 
currents cn the surface of a globe like 

« 1 hope this gentleman will pardon 
the liberty I have taken with bis name; 
but I do asBuie bim, that kuowlcdge iv 
my only aini. 
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tbiii, »o as to voavey a correct idea of 
their nature.” Now, I think the queb- 
Uons which present themselves on this 
occasion, are, first, what curients aie 
actually produced ? and, secondly, do 
any of them describe au eiUii;|f, or twen 
half a circle of the globe, in any of its 
latitudes? When these are satisfacto- 

t, 

rily determined, and if it he afterwards 
desirable to make hydrogiupliieat ex* 
perimenis on a Email scale, by wajjr of 
illustration, I should beg to submit Uie 
following contiivancc ns a good oW. 
Let tubular rings of glass be u!<ud, en¬ 
closing coluuicd water or spiiits, and 
mounted with biass apparatus, so us to 
turn in any direction. This w^uld per¬ 
haps show the currents, but I fear it 
would be an expensive and an ugly ap¬ 
pendage to the common globe. 

A little further on, the Lecturer coi^- 
tiiiues tbiis, ** What efl'cct uiigiit be pro¬ 
duced by sucli'aii experimeut, supposing 
that it could be performed, I will uut 
undertake to determine j but it appears 
to me, thut the motion of the fluid must 
differ in different parts of the imaginarT 
globe.” Now I candidly confess, Sir, 
It sill prises me to hud loeu of science and 
Icaruiug, mooting siieh questions as this. 
1 iMve often thought,ihut the philosophy 
of fluids, wns not half so well understood 
as that of solids : and this will confirm 
me ill the opiuion, if I do not hereafter 
fiud that 1 have misinterpreted the Lec¬ 
turer’s mciuiiug. 1 presume that tlie 
query is whether tlie motion of the waters 
arises from a distinct ceutripetal force 
(which 1 lliiiik it cuiiiiot,) or, whether it 
IS merely inllueticed by the utlructiou of 
the monu and sunin either ease the 
direct force would be greatly %iodified 
by tbe sinuous structure of the eartb’s 
surface. I should think its revolutions 
are not governed by u distinct iBeiitrtpetal 
force from that which governs the ^rtTi, 
(or at' leant in ft very slight degree,) for 
the area which any body describes mtmt'be 
offfnterriipted, if that body is to be judged 
by the laws wliiuli regulaU the fice centri¬ 


petal forces of the universe, us the planets 
uiid ^eir satellites. Now though the 
fluidity of water might favour the bypo^ 
thesis, that each of ils panicles would 
have a tendency to generate, in some de¬ 
gree a separate ceiitripdtal force, in the 
particular circle in which it wns made to 
revolve—and consequently tlj^t the mass 
of waters would obtaki an accelerated 
uiotioii, increasing in a certain ratio 
from the equator to the {mlcs; (accoitb 
iiig to the law of cenl/al forces, that 
bodies move faster iu small orbits thau 

f 

ill laige cues,*) yet I tliiiik it will he 
found, that this takes place only in a very 
superficial aud irregular inuniier. Foi as 
the waters of the ocean are bedded lu the 
hard unyielding rock, and also invested 
vviib an innumerable multitude of per¬ 
pendicular barrieis; and as the areas of 
those revdfutious which the particles 
of water might othei wise desert he (if it 
be possible to conceive them distinct 
centripetal forces from the rest of tlio 
eaf<th)‘are nearly filled with the iiitei- 
vening mass of denser laud •, «< not only 
rexuttsthnt the accelerated motion which 
iniglit have been produced by such a 
force iu the higher latitudes, would be 
l^reatly counteracted by the waters 
coming in contact with the uieehanical 
resistauee thus pfforded, aud so losing 
the uniformity and co-hesioii which 
eonstUute au entire body, and ou which 
tlie freedom and certainty of centripe¬ 
tal forces depends—but it also appears 
that whatever be the causes of the mo¬ 
tions alluded to, ^ne effect of those 
causes will be inucli tortured and pet- 
vertSd by the obstructions which the 
water meets with in the bosom of the' 
ocean. 

1 Have b^n prompted jto sky thus 
much, not frmu any disrespect for your 
worthy lecturer, but, sincerely wJtb the 
desire of being infhruied myself, niid of 
setting otlierss right on the subject. I 
have merely attempted to argue on the 
prulmhilities within my,|^eacb, and am 
anxious toeinhrime llgUropinjon which is 
susiuined hyvth^grealest quantity nf ra.? 
sioiial evideiiee,*^,^. 

And 1 reiiiain, ' ' ‘ 

* Sir, yours, &,c. 

T. T. 

Term /acogntta, March Stk. 
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formula for nRTKRMINING 
EASTRR. 

To (he T'ditor of the MtclwnicH Register. 
•' Sir, — I send you the Ibllowing me. 
ttiod fof the detenu bat ion of Easter 
(which is extracted i'rmi Jstrorfomie 
TAtorique et Pmti^ue, par Si: De^ 


lamhre), not merely as a matter o; 
cunoMty, but aft of some utility to those 
of your readers who have not seen 
that work. Its insertion will greatly 
oblige 

Your humble servant, 

ThomAr ITavLor. 

London Hoad. 


1. Divide the number of the year by 19,. and vail the remainder o. - 
9, Divide file same number by 4, and call the renminder h^ 

.3. Divide it also by 7, aud call the remainder c. 


4 . Divide (19a + ]W)l)y 30, nnd call ibe remainder d. 

5. Divide (2^ + 4e 4- 6rf 4- N) by 7, niid^HlI the lemainder e. 
G, Fill llu* Julian Calendar make M = 15, iijid N =« 6, constantly. 


For the Grecrorian Colnidor, 

M. 

ff. 

Frum 1.582 to 1699 


.. 3 

1700 — 1799 


.. .3 

1800 — 1899 


.. 4 

1900 — 1999 


.. 5 

2000 — 2090 



2100 — 219!) 


.. 6 


Tills rule is general f(\r the Julian Calendar j in the Gregorian, Uiere are 
only two exceptions :— ' , 

'4. If Ibe eompntntion give April 26, siiKstitiite the l(|tb. 

9. If it give April 2b, sidistitute the I8(h. ' 


7. You will have for Easter-day, either (22 4- d 4- e) of March; 

”or, (rf 4- e —9) of April. 


Suppose, to exemplify the rule, we find Easler-day for 1826 


1826 

_ 19.96 4- 2 

... fl =2 



10 a -c 3ft 

19 

19 



1826 

^ 4,4.56 + 2 

5 



fi 

"4" 

“ 4 

■ • • (1 — A 

s* 


N >4 

1S26 

7 

7.260 + 6 

7 

■ •« c ^5 





19a 4- M _ 3S 4- 23 _ CO _ 30.2 + I , . 

30 ' ' '30' “so 30 • • • « - 1 

S A 4- 4c 4- fid 4 N 4 4- 24 4- 6 4- 4 38 7.5 +3 

---3= . .= « 3= - - ... * =! 3. 

7 , o 7 7*7 

Then, 22 + d + e « 22 + I + 3 =* 26 March. 


chemical action op cyanogen 

ON POTASSIUM. 

I* 

To the Editor qf the Mechanics' Register. 

Sm,—lofTerisit^^pologyfor troubling 
you with this, bec,i*uRe I haye observed 
repeated proofs of yoiw nnxious wish to,, 
afford every facility to your readers, in 
acquiring information or explanation ; 


the difficulty in which I find myself, 
and through the means of your useful 
pages’have to request the assistance of 
some of your able correspondents, 
arises firom Mr. Cooper’s remarks, 
after exhibiting to us the action of Cya- 
nopren on Potassium. “This experi¬ 
ment," said he, “is somewhat para¬ 
doxical, asi it might be infeirea Uiat 
Cyanogen vtias a supporter of com-^ 
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OBSERVATIONS ON VARIOUS fUBJECTS. 


buitidn, but Hus is nd ih^ <Mlse**—> 
meamug, I presusie* that C^afi&gm 
not bang a supporter, fhli was an 
aa ofoOmlinuffion. Inilni^iatel^ in¬ 
wards, howevw; heteM—»‘Th» com¬ 
pound is analogous to the combination 
of chlorine with metallic and other 
bodies.” 

I The first Question I would a^ is. Is, 
not the combmation of chlorine with 
potassium an act of cojnbustion ^ *Ibe 
only definitiorf of combustion which 1 
now find is, ** an intense chemical ac¬ 
tion,'generally accompanied by lighiand 
heat,” and being aware of the objections 
to which the thwries of Stahl and Lavoi¬ 
sier are liable, as insufficient to account 
for all the phenomena which occur, I 
think it must be allowed to b,^ the best 
which, in the present state of our know¬ 
ledge, (or rather ignorance) can be 
given now to both .the above-men¬ 
tioned cases, this definition applies, 
and not only are the resulting com¬ 
pounds analogous, but. in both instanles 
the same’phenomenabccur during their 
combination! Am I then to consider 
one as an act of combustion, and the 
other not? And is there any other reason 
for this, than because cyanogen is not 
called a supporter ? Mr. Ctodper’s expla¬ 
nation, does not appear quite satisfac- 
tory—“all gaseous bodies”said he, 
contain light apdheat, and perhaps elec¬ 
tricity, which are ^ven out whe^ they 
enter into combinaticm with other ob- 
dies."—I ’thought it was still a question 
amongst philosophers, whether the light 
and heat proceeded from the supportert 
or the combustible body itself, and I 
should! be extremely happy to be in¬ 
formed by whom, and by what experi¬ 
ments this difference has been, decided. 
I am aware that in most cases the combi¬ 
nation of “gaseous with other bodies,” 
is accompanied by an increase of 
temperature, but so likewise is the 
combination many bodies 

which exert a chemical action on each 
other, when the compound which re¬ 
sults isof greater specific gravity than 
the m^n gravity of the two, and tins 
T can account for, on Dr. Black’s The¬ 
ory of Latent J'/caf—but this does not 
decide from which of the two the calorie 
is extricated—with respect to the light, 
•I should also widi some proof, because 
I believe in some cases (wo gaseous 


bodtes will Unite and foxm a solid, thus 
pasi^g from dqe extreme to the.othar, 
without any extrication of light—for 
instance, the onion of iimmaniae^ and 
cariofUcf or muriatic acid gas. 

I am convinced that nothing tenth 
so miteh to mislead and bewilder the 
judgment as a too easy , acquiescence in 
^pecidative and' theoretical doctrip''*® s 
perhaps I may have carriedflhis feeli^ 
to an extreme j if so, my plen of justifi¬ 
cation is the sciattific dandyism of the 
present day. 

Your obedient servant, 

SCEPTIOUS. 


OBSERVATIONS 
ON VARIOUS SUBJECTS. 


To the Editor outlie Mechanics' Register. 

Mr. Editor, —^Your kindness in in¬ 
serting a former letter of mine in your 
valuable« 9 age 8 , encourages me to ad¬ 
dress you a second time, as I am per¬ 
suaded, that if you obsbrvc any thing 
useful in the !present communication, 
you jWill ^nake it known to the pub¬ 
lic, who will then be enabled to exer¬ 
cise their * inexorable justice on the 
following ideas. 

I.— PACKET BOATS. 

1 think it would be advantageous to 
^suspend,the cabins of packet-boats on 
'sprint, similar to) those ,'of carriages; 
in order to ob,viate, or at least to dimi¬ 
nish, tlie unpleasant efiects which the 
passengers experience fiom motion of 
the sea, 

II.— CONVEYANCE OP LETTERS. 

It appears to ma, that the convey¬ 
ance of written communications might 
be «greatly accelemted by inclosing the 
letters in the interior 'of bombs, which 
might be thrown by large mortal^ 

To put]this plan |int(i, practice be¬ 
tween two fplaoes, *a litte|of .iportais 
should be established in the interval j 
which, being consfemtik pojntqd it tjh® 
same direction, would'throw the boml^ 
very nearly upon the same'noiqts of 
the earth: but ;t6' all Jyan^, a 
space might beihdbsed more than siif- 
.ficiently ;largc receive the.bombs, 
allowing for every deviation they 
possibly have. The boihb thrown by 
the first mortar would also l)e thrown 
hy the second, by the third, and so on 
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till the Icti^n arrived at their destina¬ 
tion. Or perhaps it might be more 
eonvenient to take the letter-box from 
the first bomb^ and inclose it jmme- 
diatdy in the second, which would be 
alteady placed in the second mortar, 
and so on. 

Instead of bombs, Congreve rockets, 
or tthe ste^m-guns, invented by ^Mr. 
Perkins, ‘might be employed ;for this 
purpose. ;Md If it be true (what at 
least is creolble) that 'by j^the latter in¬ 
vention, a jbomb may actually be 
thrown from Dover to Calais, then, by 
a [similar [power, the mail (_might be 
transported from London to Paris in 
less [than 'a mmute. But without, at 
present, carrying our ideas quite 'so 
far, we will rest ^content, if we obtain 



with certainty, ‘by the employment of 
large mortars (even those which are 
alr^y in use), a communication so 
rapid, that we may reckon the time by 
minutes instead of hours. We may 
even 8uparsede.the use of telegraphs by 
this method. 

Ill,— MANOMETER, OR INSTRUMENT 

FOR MEASURING A SHIP’S WAY. 

I know not whether the following ' 
'sug^tion IS likely to be successful, 
ana must, thcrefgre, leave it to mai iners 
to decide upon its prapticalnlity by 
experience. It appears to me to be 
possible to ascertain, at least nithin a 
trife, the rate at which a ship sails, by 
cmfloying a kind oi' matiometer, oou- 
structed on the priiiciplee exhibited in 
the following fi^re;— 

« 


</ 



The part of‘the manometer, a b c, 
remains in the interior of the ship, 
and the part c d on the exterior in 
same direction as the ship’s course. If 
the vessel moves slowly, the mercury 
contained in the manometer at m b n, 
will rise but little m the branch a b ; 
if, on the contrary, the motion of the 
vessel is very rapid, the elevation of' 
the mercury will be considerable, and 
will be indicated by t^e graduated 
scale of the instrument. The bend of 
the branch c d should not be very 
sudden. 

IV.—EFFECTS OF ZINC IN PRESERV¬ 
ING IKON FR9M BUST. 

I saw lately, at Rotterdam, two 
pieces of iron of equal dimensions, to 
one of whiOh, a small plate of zinc had 
been appli^; after which, they h|d 
been placad m two vessels of equal 
size, filled with water, where they had 
iteihhmed for a great length of time. 
The result was, that the piece of iron 
‘i/tthOAt’ iihe WM covered vtith a very 
thick coating of rust, while the other, 
•witb tfie-isincf reilgined in its original 

V..i-CEBiil^T FOR broken GLASS. 

When in Fraiice, I was informed by 
an old proprietor of the Island of Saint 


Domingo, that the juice of the 'acaca 
(robinia pseudo-acacia) was used 
there for the purpose of cementing 
glass utensils and broken windows. 

VI.— MUSHROOMS. 

At Madrid, mushrooms are placed in 
a wssel of water, into which a piece of 
silver money is put,' which remains 
white, if the mushropms are fit to eat, 
but becomes black if they are poison-, 
ous: probably the blackness arises 
from the deposition of sulphur on the 
silver. 

VII.— MODE OF catching WILD 
GEESE IN PORTUGAL. 

In the marshes of the Tagus, in Por- 
tupl, wild geese are caught in the 
following manner. A fiumber of large 
(cucurhita) are thrown umon 
the waters of the marshes, with wjmeh 
the geese soon become familiar. After 
this has been done, a number of men, 
with sacks* attached to their girdles, 
enter the marshes, with their lieads 
introduced into similar gourds, hollowed 
out and pierced with a few small holes 
to see through. The geese, feeling no 
alarm’s! the appearance of the [gourds, 
jemain quiet, while the men approach, 
and seizing them by (he fbet deposit 
them m their sacks beneath the water. 


QURRIKX. hr. 
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When tliey har<* tiieirs«p|cs,;lhey . VIII.—*FTA'w for an roai» 

ivturn to dry iRroJ and pitepai^"tor're- It appears'1<> me "that'in iron road 

commenoing their operations. The mig'ht he advantageously constructed 

luimber of geese tsScen in this manner the manner represented in tlie iol- 

is almost incredible. . igwingligu^,: ^ 




na a, are cast iron cylindei1(f4%ch 
revolve on their axes, r c r pn tlfe 
sy.stem of cylinders, passes a 
boat B B, moved by steam, of <1%^ 
by steam engines, placed at intef^Is 


mrvatlons, we are sorry for it; but we mus) 
be allowed to believe the evidence of our own 
||ts that evidence is by the 
If Mr. G. did not 


^JlBcnANiCR’ nnciSTiiK n%hf 


along the borders ot the road, and nuthorired organ ot the 

nisbed with' chains to which the bbato;^ what did he dkj ?_and for what 

are fastened. I have no time to enter '' 


he quote the MacHAivins’ Hkci 


VC,, bua.b.. «rva»u_ 

L AOITA Wm ha^»'*4^e tfa#Kl,, is totally unfounded in 

*#* Our corresppndeni -yill excuse fact. TKe trifling discrepanry, if it be one, 
die omission of his sug- between out refiart And Mr. G.'s first speech*, 

gestioni, as well'aif ^any, inadvertent ^ mentioned ln'imi(iit^erpi(it,)(^hiBXetter, is oi 
Xniaroncejition of tits Riming tlnat may eery little Yntpprtance, and mont of bis other 

have occurred in ourpitsty translation - • .• ' ' - 

of hk M^., which is indistinctly 

written in some parts^pn. 


QUEUte" 

. Novfe64’ .. 

What is the best me^!^ of making, 
the safest method of |ai^g, and the 
moat simple apparatus jm^ssary to use 
with the Electrical 

It, I. 



No. 51 

Thk best mode of I 
paintingpi? 


ding oiNtxiIour 

■, 

<‘C'J ' , 

TO CORRW^oSiNm ^ 
We have received^ liiB. i^ii^OTiv’s Letter, 
hot we cannot coneMio tto insertion‘in onr. 
*’i»ges, nor can we wa^eonrtlme in answering 
il the futile arguments it contains. If we 
have misrepresented ary part of Mr. Q.’soh. 


remarks, rathJ%'talhfti# dun impugn the gc 
ncral accuraq^ij^pnxi^Clieotmt.' 

n. H. K.'s Al&vetr .'to,'* |S(u4% is by no 
means 'v.;_ 

edited to oor 

work. ^ 

We be^ to 

Tybo for IdsiGiilWer and shall 

succeeding 

, tnsy euh l^^nvenience. 
Whatever kij^ngs may *1>ieLWessBry to 
illnstrnt^ tw 'jpbject, we shiu'We happy to 
introduce.' 

The cooupWO^tlonsof L'ami des 

r consideratii^. ■ 

.*0 nto^he^^ for 

hutet^c talk % Jpur set us is 
pne to accomflljii We can 
ore than “ a attention*' 
is devoted \fi tfie other subject of his letter. 

Pierre, S., flee. In ournext. 


feel oMI|[»<f'|0S|ii«fHo tranF* 
oiids as r 


Sciences nm 
Weareol 


his snggestl 
not a very 
assure him tha 
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MR. FREND’S LECTURE ON GEOGRAPHIT 




MB. Hubbard’s folding chair. 

In camp, on board ship, and in other 
situations in which stow£^e-room is 
very limited, demands are continually 
maKm|;on the ingenuity of the cabinet¬ 
maker to cotnpress into^as small a space 
as possible all articles of domestic fur¬ 
niture when not actually in use. The 
common camp-stool, either with or 
without a back, thus forms a substitute 
for a chairbut the webbing does not 
make a very firm or convenient^seat, 
and this circumstance induced Mr. 
Hubbard, of Leadenhall Street, (who 
is not a cRbinet-maker,) to add to it a 
folding wooden seat, with a ^^ring 
catch. The result is, a liglR chai^'of a 
very firm and simple consitootion, 
which may be afforded at a small cost, 
and when not in use, jnay bo hung 
upon a peg, or may be stowed away in 
any other manner, occupying pot more 
than one-third of the space required 
lor a chair of common construction. 

Fig. 1. (Vide Frontispiece.) shews 
the chair when open or ready for juse. 
It consists, like the Jcamp-stool with a 
back, of two frames crossing each other, 
and muted by the screw-pinS km; t? is 
the woodim seat, having two hinges 
u u in front, and a hole, t, at the back, 
to receive the spring-ratch, in the 
back rail, as sliewn fig. ; beneath 
tlie seat are two pieces ot webbing, •w tt>, 
to limit the expansion of the two frames, 
and thereby cause the spnng-catch to! 
,.fall into Its hole without anyatrouble. 
Fig. 3. is a side-view of the cliair when 
•folded. {Trans. Soe. Arts, Vo/. 43.) 

LONDON 

MECHANICS’ INSTITUTION. 

MH. FBCNn’S 

FOUATB LECTCRB ON GEOGBAPHV. 
HISTORY — CHRONOLOGY — GbOORArRY 
—ANCIENT STATE OF GREAT BRITAIN ; 
IMPORTANCE OF ITS COAL MINSK, &C. 
—ASIA ; BOUNDARIES AND INHA¬ 

BITANTS—CHINESE, HINDOOS, ABA- 
BtANS, AND JiiW»—CHINA; ITS ANTI- 
airiTY —“ CHINESB I;AN|1UAGR and 
BOORS-PRINTIN O—•RECIMAJ, ARITH¬ 

METIC—ItlVBHS and CANALS OP CHINA 
—CHINESE AGRICULTURAL FESTIVAL, 

&e. 

WEDNESDAY, MAltCH 8TB. 

In continuation of IiIb judicious re- 
marks on the various countries whic^ 
Torn) I lie hurface of the earth, Mr.FRENii 
commenced the present lecture by ad¬ 
verting to the observatioB of an Eastern 


writer, that *' the heavrimlNere for tlie 
Supreme, and the earth was given ns nit 
heritage for the sons of men.” Who¬ 
ever takes tlie pains to examine the euith 
which we inhabit, must be convinced 
that this heritage is a goodly one, and it 
is an important object that nil maukiiid 
should be acquainted with ihe nature of 
tlieii<inhefitanee; for the earth was given 
to the sons of men —not to one man only, 
blit to men in general. 

Now the object of Hist^y is to give 
an account of the persons who have in¬ 
habited the earth, from the earliest re¬ 
cords to the present time, and a sad and 
doleful account does the page of history 
exhibit to our view ; for if, continued 
the I.eoturer, 1 were to mark with red, on 
the globe before us, every ‘spot which 
has been stained with the blood of our 
fellow crewtures, the globe would pre¬ 
sent, an,,-appearance truly lamentable. 
Let us hope, however, that mankind will 
at last see their real interest, and in- 
stead of cutting each others throats, en¬ 
deavour To make the best use of tbeir 
own inheritance. 

It i8"*the part of Chronology to 
give an account of all the principal 
events that have happened in the times 
tijiat are past; but the records of our na¬ 
tion are limited to n period of about 2000 
f^years, while other countiies are able to 
tracE tbeir origin to a much .more re¬ 
mote date. The province of Geogra- 
PUY'is 4o. point out the situntions of the 
various places on the earth’s surface, 
and it is oiir business to make ourselves 
acquainted with the characters and pe¬ 
culiarities of die different inhabitants 
of tiiesc plMtes; and in tliisj retseai oh, 
we shall ntid that some of them possess 
advantages of one kind, and some of 
another; but if the whole were to unite 
their various advantages, for the mutual 
benefit of mankiii^d in genera], the earth 
might, to use a common expression, be 
qpnverted into a paradise. 

The* Lecturer then pointed out on the 
globe the small spot which this island 
occupies on its viirface, and asked what 
was its state 2000 y«ars *Bgo ? The 
country Was then the same ns it is now ; 
its bi^, its rivers, and Hs plains occu¬ 
pied the same situations as they do at 
the presetft day, hut is there not a strik¬ 
ing difference between the state of the 
country Rt that pe giia d. and Uie state m 
which we see it Sow ? At that time it 
was inhwitirt^ by a people who were to¬ 
tally nnacquainted with the treasures it 
coutainqd; generation succeeded gene¬ 
ration, all equally ignorant of thetiches 
within dieir grasp, though the possesfiiofi 
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of this wetflta ii now so faihilhir to os, it w«8 nM>(itioned, that it is situated in 
that we think but little of it. Here, the torrid and the two temperate zones, 
c<mtinued Mr. Freud, pointino* to Nor- and it will be seen by a reference to 
thuinberland, is a mine of wealth, inure the globe, that Asia also extends to 
vaimbie to this country than the mines three zones, viz., the torrid^ and the 
of Fotosi or Peru; for the discovery of northern temperate and Jrigid zones, 
onr coal-mines, about 300 years ago. Now, it will nattirally be supposed that, 
has contributed more to the iiuprnvcinent in so vast a tract of land as Asia, which 
and erobellishinetit of this kingdom,\han is exposed to every variety of climate, 
all the labours of the 2000 preceding a corresponding difference will be 
years could effect witifout this assist- found in the manners and Gustoms of * 
Slice. \ its ij^abirauts, some of whom reside 

We often near of the wisdom of amidst the cterng^l snows of Siberia, 
our ancestors, but in what did their wis- while others are exposed to the opposite 
dom consist ? It taught them, its seems, extretne of teiuperature in'the, torrid re* 
to live in a liarbarous manner, but it did gions boi'deiiiig on the Equator. The 
not enable them to discover the value of contn&t between the inhabitants of 8i- 
tlie country they inhabited. In fact, beriar at the Northern extremity of Asia, 
this liacknied reference to the wisdom and roose of Hindostuu, in the Southern 
of our ancestors is entirely a mistake, parts, is therefore very striking ; and 
The period to which we allude was the there is also a great difference between 
youth of the wOrld; and mankind, even the people af China, on the East, and 
at the present time, are so far from liav- those of Arabia, on the West; the former 
ing arrived at old age, that they can country being abundantly supplied with 
hardly be considered out of their lead- water from numerous rivers and canals, 
iiig-strings. Men have arisen who have while the latter contains vast deserts, 
opened ,new fields of treasure to the over which traffic can only be carried on 
world, and then tyrants bave**arisen, by means of camels, 
whose career of^iuiquity has rendered Asia may be separated into five prin- 
these treasures nugatory, and who have cifinl divisions, comprehending the 
left mankind in the same state of igno- Northern, Southern, Eastern, Western, 
ranee as before.‘For my part, continued and Central parts; and, in considering 
Mr. Frend, 1 scarcely ever knew an in-s ttie characteristics of the inhabitants, 
stance of an appeal to the wisdom of our there will be occasion to speak of four 
ancestors, except from a want of argu.. distinct races of men. viz., the Chinese, 
ment, or for the purpose of supposing the Hindoos, i\\e. Arabians, tliejew.f, 
some falsehood or trickery. I feel a each of which is distinguished from the 
great respect for our ancestors, and owe rest by many’striking peculiarities, 
them a tribute of gratitude for whatever ^ China is a very Extensive empire, 
truths they have discovered and illtii,- coinprelfeudhig a territory neatly equal * 
trated ; but I like to form wy judgment in size to two-thirds of Europe, and if 
according to the dictates of common we include Chinese Tartary, this country 
sense, and not to take a thing for granted, may be considered almost at large as the 
merely because my great-grandmother whole of Europe. The population of 
told it to my grandmotlier, my grand- China is exceedingly numerous, and 
mother to my mother, ®y mother to my the language, manners and customs of 
nurse, and my nurse to me {Laughter), the Chinese are so totally different 
Mr. Frbno having^ in his previoiv from those of the rest aof the world, 
lecture, explained the most important that some confirmation is given to an 
particulars relating to Africa, proceeded ancient tradition, which records, that 
to direct the attention of his hearers to when Noah descended from the Ark, he 
Asia, whioh coitttitutes tbe Second and travelled Eastward, and founded the 
principal part of the greater of tlie two empire of China, while his soos, |jour- 
iuitneiise Islands to whioh he hadtdready neying Southward, peopled the other 
adverted. Asia is bounded on the North parts of tbe earth. Certain it is, that 
by the Northern Ocean; oo \he South, the Chinese are a Very ancient people, 
by the Southern and Indian Oceans; on and that while the inhabitants of Eng- 
the East by tbe greaA£acifie Ocean; and land, from the lowest ranks of society to 
on the West, partly by*the Red^Sea, the the king upon his throne, are unable to 
Isthmus of Suez and the N{editerranean, tface their u 'igin for more than 2000 
and partly by Europe ; but the Eastern years back, the records‘'of Chinaembracc 
boundary over land which passestotlireugh a period of far more remote unti- 
tbe Rusaian Empire, is not very cleany quity. 

defined. In our. descriptkm of Africa It has been stated, that the language 
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of the Chinese, is totally different from 
that of any other nation, and it simuld 
tw observed,'that it consists entirely of 
irorda, or arbitrary characters, which 
are not divided into letters,, like the 
words composinfr the European Inn. 
g’uag'es. -Mr. Frbhd hhre produced a 
Chinese hook.)'printed on the fine thin 
paper mamifactored in China, and coin- 
pris'nif several hundred pages. All the 
leaves were double, to prevent the im. 
inression of the characters from beii\^ vi¬ 
sible on the opposite sj.des of the p^es ; 
and the frmitedges of the kaves, though 
they were all doubled inwards, were ar¬ 
ranged with as much neatness aniT pre¬ 
cision as if they had been cut ih the' 
same manner as English books. ' i 

The art of printing was known in 
China long before it was introduced 
into any of the European natnms, bat the 
Cliinese do not use moveable Ig/pes, ns we 
do ; for their mode of .printing has al¬ 
ways been from block*, on which whole 
pages of letters nre cut. Their method, 
tlierefore, resembles our mode of print-- 
iug from wooden blocks, and as their 
blocks form complete pages, it is uyne- 
what analogous to ttereotype printing. 

Tliere nre some peculiarities at¬ 
tached to the Chmese metliod aif read¬ 
ing, which appear rather singular to an 
English eye. In the fiist place, the Ae- 
ginning of their books is at what we 
should consider the end, and consequently 
they would appear to ns to read back- 
ward*. In the next place, instead of. 
reading as we do, from the left of the 
page to the right, flie Chinese read fnoni^ 
the top of the page to the bottom. * There 
are, indeed, four diflerent ways of read* 
ing adopted in different languages, viz., 
from left to right—from right to left— 



from lop to bottom—and fttially, a me. 
llaid which - lias been denominated 
houstrophedon ('bull-turiling), because 
the reading is backwards and forwards 
alternately, like Hie motion of an oz iu 
ploughing a field. ' s 

Mr. Frend next adverted to the pro¬ 
ficiency of the Chinese in arithmetic, 
and explained their mode of teaching it, 
by exhibiting an iiistniiirent bearing 
Bouie refiemhlan^e to the Roman Abacus. 
This instrument was in tli^onn of a pa¬ 
rallelogram, and was divided from top 
to bottom by a series of thin parallel 
rods, abmit half ah inch apart., on which 
a number of small wooden balls were 
made to slide backwards and forwards 
freely; and any (Dumber, from unity up 
to trilliiifis, might be expressed by the 
situations of these balls upon the rads 
which passed through their centrnh. 
The parallelugram was divided from 
right to left into two unequal parts, 
and on each of the rods were seven balls; 
two of them iti the upper or smaller, and 
five ill the lower or larger division. A 
single, ball on the /nicer division of the 
first rotTligiiified 1, on the second rod 
10,.on the third 100, oi| the fourth 1000, 
&c., and a single bail on the upper divi¬ 
sions.of the same rods signified 5, ,'>0, 
500, 5000, &c. Thus it was easy to ex- 
vpress any number by varying the .situa¬ 
tion and number of balls on the rods, 
and the Lecturer observed, that the 
Chinese, in making calculations by 
means of this apparatus, run their fin¬ 
gers over it as rapidly as a performer 
moves the keys of a piano-forte. 

A large diagram of the.Chinese ruiwe. 
rals, from l4o 10, was then exhibited, 
which is correctly represented in the 
following engraving 
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Mf. Freud, |in explaining' this din- the Chinese, by great peraevcrance, 
gram, expressed his opinion, that our have added ffn astoaishing number 
numoraJs, the iiirention of which is g-e- of cannis, many of them of immense 
nernily attributed to the Arabs, were, in length. In England,' tbe completion of 
rridity, derived from the Chinese, and a canal of lOO miles is eonsidered an 
this idea he fminded upon the resem* extraordinary circiinistance, but some of 
blancc which may be traced between the Chinese canals are upwards of 1000 
sereral of our figures, and the corre- miles in length j and such is the anxiety 
sjKWidingnuitoerawiifi thediag'ram. The of the inhabitants to improve their ill- 
1, for instance, U expensed in both land navif^tion, tbat, wherever there is ' 
i:»ses by astr^le straight mark, the only a rivar ufibrding a sufficient quantity of 
difiercnce being, that the Chinese mark water fur the purpose, canals are cut 
is borizonU), nnd ours perpendicular, to every town or rillage which it is ca- 
An endeavour to join the Chinese strokes pable of supplying. The l^ecturer then 
of tbe 2 and 3, so as to form the figures desorbed tbe method of cunsti uoting 
with more, facility, would produce an canal/in China, and observed that the 
approximatjnn towards tlieir present dams in our river Oase afiTord an appo- 
form in this* country. The same remark site ninstratioii of this subject, 
may be applied to the 6, and the resem. Mr. Frend then proceeded to speak of 
biance of |the two fives to eacli other is the coininerce of China, the proficiency 
very obvious. The analogy Wtween of the Chinese in the ineclianienl arts, 
the other figures is not so clear, but as improvements in gardening, and 

we find a resemblance between so many the veneration in which they hold agri_ 
of them, it is fair to |>resume, that the culture. This is particuhudy evinced by 
rest have the jjsanie origin, and have as- extraordinary annual ^ ceremony, 
Slimed their present form by transitions which may be termed the Agricultural 
which 'cannot be so distinctly traced. Festival, and which is celebrated by “a 
fWe have endeavonred, in our en- vast assembly of all ranks of society, 
graving, to elucid.ite Mr. Frend’* re- At this festival, the Emperor hitivself, 
marks, by introducing the intermediate called by his subjects the Son of 

iharacteis, which will convey an idea Heaven, puts liis hand to the plough, 
of the gradual cliange of form which he* and turns the first furrow. He is fol- 
siippose* the Chinese-numerals to have lowed by the nobility; nnd the farmers, 
a8.suined.] • with their assntants, finish tbe work. 

The l.ccturer here eulogised the De- Mr. Frend observed that he must de- 
cimal system of Arithmetic adopted in till his next lecture, some other re. 
China, and expressed his regret that a si- marks relative to China, and he cun. 
niilar method wasnot introduced intothis chided by alluding to* the various iti/b- 
couiitrj. He was sorry tbat, upon the i'^'*** 'ti** which men ure divided m this • 
rcccntoccasionof equalizingtbe weights conotry, such as the agricuUnral inle- 
and measures, the same opportunity was *■*’«<> landed interest, the mercantile 
not eiTibniced for establishing a decimal ioforest, and tlm monied interest, all of 
Wil l,of the currency, and also for di- which he considered to be mutually 
viding the weights and measures upon dependent npon each other. The laiid- 
a similar principle. Tilie sovereign at holder, for instance, hears the same le- 
preseiit in circulation mighi have been hdiiui to the farmer that the inoney- 
rhvided into 10 shillhigs, the s|riiling holder bears to the uiescliant; for the 
into 10 pence, and the perny into 10 farmer paysl the Imidholder for the use 
farthings. An attempt was made some a® f*’** •nereanlile man pays 

years since, by an intelligent Menibfr Uioney-holdcr for llie use of his 

of Parliament, tW call the attention of uioney. All of them slionldv there ton-, 
the House of Commons to an improve- consider theniselves as pussessiiig hut 
nient of this kind, but itdid not succeed, one conimoti* interest, and should unite 
probably because it was so pimple, so tlieir exertions for tiie benefit of iiiun- 
itdvantageoii*, and so unexceptionable. Jrind general. 

Thf.gcneral stata"<ef the vast empire — .»? ■"'— --- 

of Ch^a-hfiords dtrsi^g iiidicatiens of MR. TATOM’s 

the indefatigable iiidusftry of its^inbabi- THIRD lxcture on blbctricity. 
tants, and among its natural advantages •, — 

may be mentioned an abundant dhjiply remarks on the construction ot' va- 
of water, principally from twj great Btous klectkomktbrs — TUKiit uss 

rivers proceeding from the Himelayad as hKasokes of intensity, Btir not 

wountains. To these and other riieis of quantity — eubutuophorus — 

f 
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ITS AOBWOy IN PRODUCING IITOTAK. 
TAMEOU8 LKJHt RV THE IGNITION OP 
HV0ROG8N —- CONVEYANCE OF THE 
EtECTBilC Fr.mD FROM THE POSITIVE 
TO Tl*E NEl'MttVE COWOUCTOR — 
PAOSACE OP TOE V'tUID THROUGH 
TUB human body, See. 

PBlDATy MARCH IOtH. 

After briefly recalling f<»the«col- 
leotion of the membefs the snbjrcfii dis'- 
cussed lo his preceding lecture, Mr. 
Tatum proceeded to eabibit and de. 
•cribe tl»e ofieration of the tariods elec¬ 
trometers which Are used for the p^lrpose 
of indicBtiflg the presence of electri¬ 
city in the subBtances presented to 
them. The most delicate and suscept¬ 
ible of these is the gold-leqf eleclrO' 
meter, wbicli is affected b]; the lowest 
degrees of intensity^ and the next in 
order is the pith-Aalielectrometer, which 
is also very susceptible, and is acted 
upon by very low degrees of intensity^. 
There are also the elecfromcftr, 

which may be attimhed to the eondiidtor 
of the machine, to measure the inten- 
sity of tlie cliarge communicated to a 
jar — the quadrant electrometer, in which 
the degree of intensity is pointed out 
by an index, moving along a grudunted 
scale — aad the »teel-^ar4 electrometer, 
the operation of nrhich depends on the 
principle of the lever. 

Having described all these instru- 
nienls, Mr. Tatum proceeded to express 
bis opinion, that they were all meal 
tures of the intensity of efccfKcity. If 
one_bady be presented to the cap of the 
gold leaf eleetrometer, the leaves will 
perhaps diverge one-eighth of an inch; 
another substance will cause them 'to 
diverge a quarter of an inch; |a third 
substance an inch, &c. Tberefore this 
instrument is as complete a measurer of 
intensity us a«y of the others. If any 
person could devise a method.of mea¬ 
suring the ^nan/jty.as weltasthe fnten* 
sily, of the electric fluid, a very de¬ 
sirable object would be obtained,; but 
the instruments .under consideration 
only point out the degree^of intensity, 
and they are all properly denominated 
electrometer*, or measurers of elec¬ 
tricity, so far as its intettBi|:.y . is con. 
cerned. 

To shew that the electrometer does 
not indicate quantity, Mr. Tatum ma(je 
use of tbe striking electrometer while 
he charged a jar of the usual sire, which 
required 11 turns of the machine to 
charge it. One of the brge ^battery 


jars wBS'then chargedin the same’manner' 
but this was not rflected tilt the cyiii). 
dcr had been turned about 33 limes. 
Now, it is evident, that in the latter 
case, aoiiicli greater quantity of eieotri. 
vity is elicited than in tlie former, but 
as the surface of the jar is so niucli 
larghr, this additional quantity is neces¬ 
sary, in order to distribute over it ade- 
gree of intensity equal to that of the 
smaller jar. 

Mr. Tatum then advened to tbe ob¬ 
servation be had made in his first lec¬ 
ture, that all tbe phenomena of elec¬ 
tricity may be explained by electrical 
oftrnefion, without the aid of a principle 
of repulsion f and applying this remark 
to tbe pitb.ball and gold-leaf electro¬ 
meters, he stated, that the divergence 
of the balls or leaves was not caused by 
tlieir repelling each other, but was 
owing to their being attracted Jby the 
sides of the ginss, to which slips of tin¬ 
foil are soinetimes attached, and which 
are in a dissianilar state ol electiicity. 
The Lecturer here referred to a diagrum, 
to slieti' tlmt each of the balls is sur¬ 
rounded by an atmosphere of electricity ; 
and tbe electricity of tbe8e][atniospbeii'.s 
being ‘of the same kind, they have no 
attraction for each other, but arc at- 
I tracted by tbe glass, whicli is in tbe op¬ 
posite state of electricity. Another 
rcause of the divergence of the leaves or 
bails is the attraction of tbe air con¬ 
tained in the vessel; for if the electro¬ 
meter be exhausted, they will not di¬ 
verge when an excited substance is 
piesented to tbe cap of the instrument. 

Mr. Tatum next explained tire con¬ 
struction of the pfeefropAoru*, an lustrii- 
meiit consisting of a plate covered with 
a resinous substance, with which the 
surface of an insulated metallic plaic 
was brought kitg. contact ; and the me¬ 
tallic plate being in. a fwsiiwe, while 
Ahe resinous cake was in a negative state 
of electricity, an electric spark was d is- 
tinctly seen passing to the Lecturei's 
kand, every time the former was lifted 
from tire latter. Upois>tbis*'princtple an 
apparatus bus been constructed for tlie 
production of instantaneous light, by 
causing the sparks produced by the 
electropbhrus to ignite p minute jet of 
hydrogen gas. Mw'Tatum described the 
construotiou of iustrument, and 

would |ave exhibited its operation, but 
the apparatUf not being i|i*perfect order, 
be was apprehensive of tbe possibility of 
do Oxpiosioti, and tberefore postponed 
the experiment. He bad kept »a in- 
strumeut of this kind iu action for nesriy 
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likree montltf tog^cthery widec favAurnUe 
circuiMtamoeH, and during, a period of 
6ne BumiBBr weather*, (at as only a 
very ainall portion of hydrogen need be 
expended to obtain a, light when it is 
required, a coptidcrable time may elapse 
before a fresh supply is. necessary. The 
apparatus luuat, however, be kofA in a 
perfectly dry place, and it;certainty af¬ 
fords a. much more eldgant and plufoso. 
pbical mode of producing light, than tke 
ordinary process adopted with the dint 
and steel. 

Additional branches werq tlicn at¬ 
tached to the positive mtd negative con. 
duclors of the electrical machine, and 
tiie bolls being placed opposite to each, 
other, th£ chain which connected the 
machine with the earth was removed, and 
a light substance being suspended, be¬ 
tween the two conductors, it was seen 
rapidly travelling backwards and for¬ 
wards, when the cylinder was turned, 
to convey, the electric fluid from the po¬ 
sitive to the negative conductor. The 
two conductors were then brought nearer 
to each other, and the inacliifne being 
again put in revolution, a powerful 
spark was seen passing from the positive 
to tile negative conductor, and the 
stream of electricity assumed the z/g-zag 
or tortuous course which is always oi^ 
served, under similar circumstances, in 
its passage through the atmosphere. The 
object of theae experiments was to 
prove, that when the supply of elec¬ 
tricity from the earth is cut oflF by re¬ 
moving the chain, the redundant paction* 
of the electric fluid passes from the 
positive, to supply the d%ficlenaf of the 
negative conductor. This was rendered 
more evident by repeating the last ex¬ 
periment when the cliain W^S attached 
to the machine; for in this case, instead 
of a continued stream of electricity, 
only a alight spark passed at intervals 
between the conductors ; and the lec¬ 
turer remarked, that if the atdiospberc 
were perfectly free from humidity, no 
spark would be seen at all. • 

Eoine tftiobearvcd derangement of the 
maciune, which wets soon remedied, 
occasion^ a little delay in the perform¬ 
ance of these experiments; and the Lec¬ 
turer, after exhibiting . lAme others, 
which we have l^fore had occasion to 
describe, coqc1u 4<^ hy demonstrating, 
in his own person, dbc passage of the 
electric fluid through the.bulnan body. 
Having inaulated hiioself, by standing 
on a stool with glass tegs, hq^placed bis 
left hood OB the positive conductor of 
iha machine, and bolding a .tmeiiuotor 


in his right, he presented it towards his 
assistant’s head and b^nil, while the 
cylinder was turned, and the sparks 
were instantly seen passing in rapid 
succession from the extremity of the 
conductor whieh he held. Mr, Tatum 
observed, ihat the convulsive mption 
produced by this operation rendered it 
impossible for him to hold his arm 
steady while the fluid was passing, 
through it; and hq added; that in his 
next Lecture he would afford the Mem¬ 
bers an opporftinity of appreciating 
this convulsive hiotion, liy shewing that 
a gneat number of them might expe- 
riente itattbo^ame n\oipent. 

jAr. M'William then gave notice that 
the Writing Class alluded to in the 
Quarterly Report, would be opened 
on the following Evening, (Saturday, 
March 10,) under the superintendance 
of Mr. Collins, jun.—As there were a 
few vacancies in this class, be requested 
thjjse Members who were desirous of 
joining it, to make immediate applica¬ 
tion to the Secretary. ‘ 

t.BCTUBBS FOB NEXT WEEK. 

Monday, March 20, and Thursday, 
March 23, Mr.Tatcm’s Fifth and Sixth 
Lectures on Electricity. 

NOTICE BEBPBCTINO MR, WAI.nrs’s 
LECTURES ON^STRONOUY. 

At 4he close of Mr. Frenu’s Lecturg 
on Wednesday evening last, Mr. M'Wil- 
r.iAM announced to the ^fembers that Mr. 
Wallis would commence his Course of 
Lectui'es OB Asti;onomy, on Wednesday, 
the 5th day of Apiil next, and that, as 
Mr. Wallis’s extensive machinery and 
transparencies would occupy a consider- 
ableportion of the Theatre, rt had been 
arranged by Hie Committee, that the 
Course should be delivered twice *, the 
Lecture of each Wednesday being re¬ 
peated on tlie succeeding Friday. By 
this means, the necessity of removing 
the machinery would be obviated, and 
on oppcirtunily wonld be aflbrded for 
, every Member to old ain an advantageous 
view of the splendid transparencies, 
without theTheatre being inconveniently, 
crowded. 
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Mr. M*Williah adiled^that Mr. Ta. 
rvM, in order to complete hia Course 
previous to the commencement of Mr. 
WAnus'ih woiild deliver tt^ remeininip 
five Lectures, on the Allotting’evenings: 

Fridoj, March 17tb. 

Monday, March 20th. 

Thursday, March 83d. 

Wednesday, March 29th., and. 

Friday, March 3]s^. 

To prevent disappointment, it is iiti- 
pOTtaat that the Members should notice 
the substitution of Monday and Thnrs. 
day for Wednesday and Friday (Cjrt6d 
Friday) in next Week. 


ROTUBBUITHE AND BBBMOND8EY MECHA- 
BICS’ INSTITUTION.* 

The First Quarterly General Meeting 
of the Members of this Institution was 
held on the 9th inst. in a neat and com- 
niodioiis Baptist Chapel, Jainaica-row, 
Bmnondsey, which place the Criuiniittee 
have engaged for the delivery of lectures 
in, and forutl|cr purposes of tlielnslilution. 

The Report of the Committee for the 
past Quarter was read by M r. Peliiuin, 
and received with every possible mark 
of satisfaction., 

It stated the amount of money received, 
and expended, and tlie balance in hand ; 

The list of donations, with, the donors’ 
names, which were nuincroqs ; 

The number of volumes forming the 
jihrary^ nearly 300 ; 

The number of members who had 
joined the Institution since the 12lh'iif 
December 1825, vi*. 150; jmA the total 
number coBstitutiug tbb InHilittion, viz. 
302. 

It further stated, that ithe Committee 
had engrged Reading Rooms, tntuate in 
the most central parts of Botherhitlie and 
Bermondsey ^ and the pleasure the Cum- 
iiiittee had in witnessing tlie attendance 
of the mentbers thereat; 

That they coatinued to receive the 
most flattering promises from' eminent 
and seientific'g'entlemeli, to deliver grn. 
tiiitous counes of h'ctures, and, fibully, 
recommended the following' aherotions 
ill the Ifews!~ 

That persons'of the age of twelve 
years nay be admitted me^m> this 
liistitutiw.i hut that no member sbait he 
allowed to vote or ballot at any tlte* 
ineetings, nor fill any office therein un^er 
< the age of 21 years.” 

Upon this Resolution being inoVed 


and seconded, and rensons being urged 
for its adoption, the junior met^rers of 
the Inktstution violently opposed it, 
which led, we are sorry to sayi to much 
unnecessary discussion; and we re¬ 
gretted witnessing considerable excite- 
ment, occaiioned by the injudicious ro- 
marks’bnd the more injudicious opposition 
to the yiews of the Committee, and the 
senior members of the Institution. 

The law which the resototion is in¬ 
tended to alter, standsThat nil per¬ 
sons, on becoming members, shall have 
the power to vote, ballot, &c.; but nn 
one under the age of 21 years shall fill 
auy office, &c.” 

This, the Committee thought, gave, 
too much power to the junior" menibers, 
while the juniors contended, they had n 
right to legislate, and were as fully ca¬ 
pable of using that power as their se. 
niors. 

The resolution for nlleriiig the laws 
was, however, carried by a very great 
majority. 


INTRODUCTION TO THE STUDY OF 
IJOTANY. 

(Continued from page 329 ..^ 
Class 2. Diandria, 

• 16. The second botanical class, Di¬ 
andria, is distinguished by its two 
stamens. Its orders are three. 

17.—1. Monogifiiiaj' one pistil \ 
among the native plants of tliis order, 
‘ we find the privet growing in hedges 
and chalky soils;its botoical name 
is Ligusfrum. It is my intention to 
select a plant in each class to describe, 
so as in some degree to initiate 
the student into the technicalities of 
Botany, t, therefore, select the Li- 
gustrum vulgarfi, coiUmon privet, as 
an example of this class. It is a shrub 
aJfout six lOr eight' feet high, with 
straight branches placed opposite to 
ea«h other, filled with pith. The 
leaves grow on sfiort stalks, lanceolate 
Or oblong, and tapering,to each ex¬ 
tremity. It flowers in ■May'Biid June. 
The cfl/r/T h tubctlaT, with fonr iipfight 
’ teeth. The e&rotla white, '<^ cflie petal, 
funnel-ahkped, and divided into "four 
defep, egg-shaped^iipT^ii^ s^^ents. 
The stamsns are op^sitetbeBim other. 
The gertnen oVid, the sfy/e short ■'ivith 
a thick and clovm stigma. The herrj/ 
has two cells, each cell containing two 
seeds. 
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IB. Tbii^uiCircmatenc/ianters 
nigMsinide haa two apeciea. ^ It .is 
jtoowa by the two petall^ ccH!oUa, the 
calyx beit^ of two segmeBt8» and the 
capsule of two cells. 

19. The veronicat speedwell of 
eighteen species, with some of which 
every one is feoniliaT. The corolfa con¬ 
sists of ode petal, tyheel-shapedj tiie 
capsule of two cells. 

20. —2. ^igrfhia, two pistils, has 
only the genus Ani/wsantAtfm, sweet 
semied vefnal grtsssp which is said to 
Itetbe cause of the delighful smell of 
new hay, 

21. —^. Trigpnia, Uiree pistils, has 
no nativd plants, but contains the va¬ 
luable foreiM genus of Piper^ which 
has no corolla, nor calyx. 

22. Among the exotics of this claSs 
are the sorrowful-tree {Npetunthes 
Arhor-tristis) of the East Indies-, the 
otiTv (olva); tlie Jessamine {Jasmi- 
mum,) and the vervain (verbena). 

•• 

Class 3. Tbiandria. 

This class is as usual distinguished 
by the number of stamens, which is 
four. Its orders are three. ■ 

1. Monogpnia, This order contains 
the “ golden crocus," which I selechas 
an example of this class. On examin¬ 
ing, wc find the stamens are three and 
the pistil one, which determines it t^ 
be tlie class Triandria, order Monogy- 
liia. The cah/c is ra(|ical, that is, 
springs from tile root, consisting of two 
unequal membranous, tubular sheaths. 
The corolla is of one petal, divided 
into six equal segments j the tube three 
or four times the IfagA of the limb. 
The filaments are white, and shorter 
tliau the limb of the corolla ^ the aan- 
t/iers anow-shaped. The style is 
tliread-shapei^ rising as high as the 
stamensf th^stigma three, variiftisly 
folded and jagged. The germen, 
aftfflw^ards becoming the capsme, is at 
the root, of..a roundish form. The 
capivie has tbre^ cells apdfthtee valves. 
Them is no italic ^r stem, and the leaf 
is Umar; thatJs* all of the same 
bmad^ exc^ i|*be at thjp base and 
point . » * 

25. The genus Valeriana^ valerian, 
basthe poroUa of one petal ^vided into 
five segments, with a protuberance. 


spur, or nectary on one side at the 
base, containii^ honeys, and but one 
seed crowned with many feathery rays. 
There is a peculiarity, which fortu¬ 
nately is not frequently met with, and 
as it occurs Itere, we will notice. The 
greater number ohhe species ofValB’iana 
have three stamens, but the Valeriana 
rubra, red valerian, has only one j now, 
this latter is placed with the rest of the* 
fayiily in this class, since by far the 
greater numbei4iave three stamens. 

26. The Jrisj with which most 
people are acquainted, belongs to this 
ordir. The yellow species (Iris 
pseudo-acorus) with laige, handsome, 
ydlow flowers, is met with in ditches 
and pools. The corolla lias six deep 
unequal segments, the inner being 
smallest >the stigma is like a petal, and 
larger than the inner segments. 

2. Digpnia, consists almost entirely 

of grasses, which are too minute and 
diflicult for the studeut at present. It 
is worthy of remark, that althougji 
tflere are upwards of 300 species, oidy 
one is poisonous. , 

3. Trigynia, contains no English 
plants. 

Class 4. Tetrandhia. 

This class is known by the stamens 
being four, and all of the same length, 
which distinguishes it from the class 
Didynamia. Its dtders are thr^, 

30r—1. Monogynia, one pistil. Ih 
this order is the genus jjipsacus, teasel, 
whose flowers have a calyx of many 
leaves, surrounding a group of florets, 
called the common calyx, and eacli of 
these small flowers has a calyx of its 
own, termed the proper calyx. 

31. The Scaoiosa% scabious, grows 
in corn-fields and pastures, very much 
resembling the Dipsos. 

32. Sherardia, field-madder, is a 
small plant, generally about fi>ur or 
fiveinenq^ l^igD, with pale blue mono- 
petaldus flowers. 

33. Galmn, bed-stiav, a more ex¬ 
tensive genus than the last, being of 
seventeen species. The flowers are 
«nall the leaves surround the stem, 
standing out likf^the spokes of a wheel 
ftom the aave. This ring is called a 
whorl, or the leaves are said to be ver- 
iicillaie (as fig. 3.), and am armed* 
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with minute bristles, so as to stick 
tlie hand and clothes when touched. 



34. Suppose we have found in the 
month of May a small and delicate 
plant, with pure white Solvers. We 
find the stamens are four, and pistil 
one; the class to be Tetran^ria, order 
Monogynia. On examining more 
minutely, we find the corolla raonope- 
talous .and tubular; and the seeds 
naked, globular, and not crowned by 
the calyx. This agrees with tlie gene¬ 
ric description of the Asperula, wood¬ 
ruff, The ftera is about a span high; 
and the leaves form a about 

eight in each whorl, of a bright green 
colour. The'flowers are ptmickdi. that is, 
a number of rinall flower stalks arise 
from a common peduncle j the cal^x is 
cut into four small teeth; the corolla is 
funnel-shaped; lhe/«ile nearly cylindri¬ 
cal and the divided into four deep, 
oblong, spreadingkegments; its colour 
Is white, and contains four stamens, 
whose filaments are short, situated in 
the mouth of the tube, supporting an¬ 
thers composed of two round lobes; 
the germen consists of two roundish 
lobes, supporting a thiead-shaped style, 
with a small sngma. The , seeds are 
two, naked, rougli, and globular, v^ll 
these particulars deternaine our plant to 
be the aspcrula odorOta, sweet wood¬ 
ruff. . 

35. We have here also the Plantago, 
plantain; Exacuta, gentian^lla; ,Ce«- 
tunculus, chaff-we'd; Sanguisdirha, 
bumet, &c. 

36. --2. Digmia has only one 
British genus, Briffonia. 

37. -3. Tetragyma, foxss {MSfils, 
here is the Ilex or HoUy* too; well' 
known to require a desCTiption; Jdse- 

. wise Potamogetont pond-weed; Sup- 
pm,ruppia; Main(ecAta«mseadiia,&c. 


Class 5. Fentanoria. 

This is an, immense class of seven 
orders. 

38. —1. Monogynia. The plant I 
select as a specimen of tiiis class aifd 
Order, is the Hyosciamus niger, com¬ 
mon henbane. The generic characters, 
the characters which shew^what genus 
a flower belongs, are the corolla being 
monopetalous and funnel-shaped; the 
stamina being inclined; aUd the cap¬ 
sule two-celled, covered with a lid. 
Its species is known by the leaves em¬ 
bracing the stem, and having deep, 
roundw indentations, called^ bolaui- 
cally sinuated leaves; and by lliu 
flowers being sessile, that is, joined im¬ 
mediately to the stem without a pe¬ 
duncle. 

39. This annual plant grows in 
waste ground, banks, and commons, 
especially m dry chalky soil. 

40. It flowers in June and July. 

41. The root is spindle-shaped, that 
is, thick'*above, and smaller a.s it de¬ 
scends. The stem is bushy, and about 
two feet in height. The leaves are ses¬ 
sile, joined to the stem without a jie- 
tiole; large, downy, sinuated, alternate, 
and of a sea-green colour. The flowers 
arise from the bosoms of the crowded 
upper leaves; the corolla consists of a 
short cylindrical tube with a spreading 
limb, which isdivided half-way into five 

»obti^ rounded segments,'of an elegant 
straw-colour* pencilled with dark pur¬ 
ple vans; the calyx is tubular, and 
consists of one leaf, divided into five 
acute segments; the filaments are avi 1- 
shaped and downy at the bast^ support¬ 
ing purple heart-shaped anthers, and 
are inserted into stme part of the tube 
of the corolla; the style is longer than 
tht corolla, and ends in a blunt stigma; 
the capsule is egg-shaped, invested with 
th^ body of the calyx, and contains 
numerous seeds. ,«. 

42. The whole -plant exhales a 
powerfhl and oppressive odour, which 
immediatalj^ lea^ us to suspect its 

43. This order the 

tprimuht primiMMe, a general fa¬ 
vourite* fio dwripriem. The 

t cowslip and* owip are qiecies of pri¬ 
mula. 

44. TBe Viola, violet, winch com¬ 
prises «• the pansy freaked wUh jet" 
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There ^re about e%ht species of ujWtf. 46. And [maof otbet fat too many 
45. mbesj currants and gooseberries even to name; ‘ 
growing wild in the north of England. 



47. — 2. Digynia. —This order con¬ 
tains the numerous tribe of umbellife¬ 
rous plants, from tlie study of which 
the botanist generally shrinks. These 
plants liave a number of flower-stalks 
growing from one point, each bearing 
a flower, thus i'orming what is called 
the universal umbel, {a. Fig. 4.) and 
each of these peduncles or flower-stalks 
divide into a Taumber of smaller pedun¬ 
cles, thus formmg the partial umbel. 
(/).) But if these spokes or peduncles, 
which start from the universal umh^l, 
instead of springing from a point, are 
scattered irregularly, and the flowers 
Ibnn. a flat surface on the top, as in the 
common elder, then it is called a cpsne. 

48. In the third paragraph, 1 meA- 

fioned the iuvolucrum as a species of 
calyx, it is not, howe*er, a Intimate 
one, although considered as such. It 
is those leaves (c, c,)'at the base of the 
universal umbel, therefore called the 
universcU imolucrum \ but at the base 
of the partial umbel there are several 
leaflets which are termed the partial 
tnvokterum, • » 

49. In this order stands the Daucus, 
carrot, Vastinaca, parsnip; C^um, 
carraw.fy; ^piunir celery; “ the seeds 
and whole plant in its native ditches 
are aorid and dangerous, with a pecu¬ 
liar strong srtieil and taste; yet, by cul¬ 
ture. it become the miB and grateful 
celerythe Er^gium, em%Qt ivhose 
roots are sold cawmed, being reckoned 
stimulating andreSorative )JOritkmum 
samphnre, much used •formerly as a 
pickle, ?£c. 

3. contains ^ve . British 

geuem, am^g which is the Stmbucust 


elder, whose black berries are often 
used to make wine. 

4. Tetragpnia contains only the 
genus J^amassiUt grass of pamassus. 

5. Fcntagi/nia has three genera. 

6. JIc.ragytiia, only one, the Dro- 
sera, sundew. 

7. Folpgpnia, pistils numerous, but 
ane genera. . 

Jtpe. Tyro. 

, . 

The Reader la requeated to make the follow lnir 
corrcctloas in the first paper. Fur. 1. for 
aculena read aculeua. Far. H. for nutary, 
read nectarv. 

OBSERVATIONS ON MB. PERKINS’s 
EXPERIMENTS RELATIVE TO TRE 
COMPRESSIBILITY OF WATER. . 

Having filled a cylinder, 3 feet 
long, and 4 inches in diameter, with 
water, into which a rod or piston lyas 
passed through a stitfSng box, and 
having a sliding riiig upon the rod, 
the whole was lowered 500 fathoms 
into the sea, when it appeared by the 
situation of the sliding ring, that the 
column of water which pressed upon 
the piston had sunk; it so as to have 
compressed the water a one-hundrcdtli 
part of its bulk. The same apparatus 
was placed in a cannon filled with water, 
and secured air-tight, when a pressure 
equal to 500 fathoms, was forced in 
by meafts of the hydraulic press; and 
the same results as in the experiment 
in the ocean took place. 

Allowing the fuU force to both these 
experiments, the first of which was, 
we understand, peiformed in a voyage 
from Philadelphia to England, we can¬ 
not by any means think that they arc 
conclusive. of flie compressibility «f 
water.. In the experiments we are not 



348 ON THE manufacture of writhing ink. 


informed at what temperature was the 
ocean or the air, nor of what , tempera¬ 
ture was the water use^ in the cylin¬ 
der, nor what ki^d of water; and 
till these things Ate .acc^tely deter¬ 
mine, no results of this kind can be 
copclastre. We rnay observe, 
santt that, very probably, temprra- 
tture may be the cause of those extra¬ 
ordinary occurrences so often mention¬ 
ed to have taken place jn bottles wkh 
only, ai> in them, when lowered to 
considerable depths in the sea; viz. 
that the cork was pressed into ^)the 
lx»ttje, and -the liottle brought up fuU 
of water. Now, nothing is more bkejy 
than that a dimioution of the volume 
of ak by decreased temperature takes 
place in such experiments, and a va¬ 
cuum in such case being form&l within 
tliu buttle, the external pressure of 
course pushes in the cork. 

London Roud. T. TAri-oii. 

AIR PEEDEH FOR FIRE PLACES. ^ 
To the Editor qf the Mecltanica' Register. 

Sjr,—I n •warming apartments by 
fires in the ordinary way, a consider¬ 
able quantity of air is consumed ^ to 
re|>lacc which, an equal quantity must 
by some means gain admission to,the 
apartment, causing unpleamnt draft:;, 
and if the room contains no creviqes at 
ttm doors or windows, a portion of 
air will force its w’ay down the chimney, 
bifingiog with it tlie smoke,; this ftie 
cause ot many smoky chimneys—very. 
few clumncys smoke when a door or 
window is left open.. 1 know a chim¬ 
ney which, has given 4ts.proprietor a 
world of .trouble;,,the chimney-pot 
has been raised, and the mantle-piece 
lowered, but without any good effects. 
Now the windows of tlie rOoin are al¬ 
most air-tight, and the door is bordered 
with leather to prevent drafts, and 
tl]|e natural conseqnence is whal 1 have 
just stated, the chimney will mioke in 
spite of every body. Now if^ a. small 
opening were made at the back of the 
under part of the having .a com¬ 

munication, by means of tubes, with 
the, external air| which, ^lOuld .strike 
against a sloping sheet of iron, to re¬ 
dact it straight up to the fire, 1 think 
there would be an.end.to smoky eVun- 
seys, unpleasant drafts, &c. The fire 
would burn belter, and give out more 
hea4 for intitcad of a current of cold 


air being drawn fifpm all parts of the 
room towards the fire-place,. fbe air 
would pass from the feeder into the 
fire, and being heated' would expand, 
and part entering the room would 
communicate to itgo agreeable warmth; 
of course tlie {date ot.^iroQ, must be 
placed sufficiently backward to avoid 
catclujog the dustf ashes, &c.—Leaving 
this suggestion to the consideration of 
your scientific readers. * 

Vouts respectfully, W. ,B. jun. 
10, George Yardt Lombard-st. 

March lAih, 1826. 


OBSERVATIONS ON THE MANl’FAC- 

TURE OF WRITING INK. —By Du. 

Ure. 

Common ink for writing is made by 
adding an infusion or dec<jctiou of the 
nut-gall to sulphate of iron, dissolved 
in Water. A very fine black precipitate 
is thrown down, the speedy subsidence 
of which is prevented by the addition 
of a propier quantity of gum-arabic. 
This is usually accounted fur by the su¬ 
perior affinity of the gallic acid, winch, 
combining with the iron, takes it from 
the sulphuric, and falls down. But it 
ap|)ears as if tins were not the simple 
state; of the facts; for the sulphuric 
aedfi in ink is not so far disengaged a.s 
to act speedily upon fre.sh iron, or give 
other nianiiestations of its presence m 
ati uncombined state. According to 
Deyeux, the . iron in ink is paitly in the 
state of a gallate. 

M. Ribaucourt paid particular atten¬ 
tion to the process for making black 
ink, and from his experiments be draws 
the following inferences-.—^That log¬ 
wood is a useful ingffedieat in ink, be¬ 
cause its colouring matter is disposed to 
uaif^ with the oxide of iron, and ren¬ 
ders it not only of a very dark colour, 
but kiS5 capable of change- from the 
action of acids, or of the nir. Sulphate 
of copper, in a certain proportion, 
givei depth and firmness to the colour 
of tlie ink, pura-acabic or any other 
pnjfi guro,, IS of. service by retarding 
the .precipitaiii(^R^ <rf fecula;; by 
preveating tm iok fusm spreading or 
sinking into- the paper; and by atlon.1- 
hig it a kiod, ol danpact varnish or de¬ 
fence from .^fhe air when dry. Sugar 
appears to ^bave some bad qualities, 
but is of use in giving a degree of 
fluidity to the ink, which permits the 
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<!ose of gam to be enlarged beyond 
what the ink would bear without it. 
Water is the "best solvent. 

Lewis had s^osed that the defects 
qf ink arise chiefly from a want of co¬ 
louring matter. But the theory ground¬ 
ed on the fact discoveiod by M. Kibau- 
eourt requires, that none of the firinci. 
pics should be in ^cess'. 

It is doubtful whether the prindiples 
of the galls ^ well extracted by mace¬ 
ration *, ana it is certain, that inks made 
in this way flow pale from the pen, 
and are not of so deep a black as those 
wherein strong boiling is recurred to. 

From all the foregoing considera¬ 
tions M. 'R. gives these directions for 
the composition of good ink:— 

Take eight ounces of Aleppo galls 
(in coarse powder); four ounces of log¬ 
wood (in thin chips); four ounces of 
sulphate of iron; three ounces of gum- 
arabic (in powder); one ounce of sul¬ 
phate of copper; undone ounce of su¬ 
gar-candy . Boil the galls ai^ Jogwood 
together in twelve pounds of water for 
one hour, or till half the liquor has eva¬ 
porated. Strain the decoction through 
a hair sieve or linen cloth, and then add 
the other ingredients. Stir the mixti^ 
till the whole is dissolved, more espe¬ 
cially the gum; after which, leave it to 
subside for twenty-four hours. Then 
liecant the ink, and preserve it in bot¬ 
tles of glass or stone ware, well corked^ 

Many recommend, that the sulphate 
of iron should be calcined to whiteness. 
Mr. Desormeaux, jun. Sin ink mann- 
i'acturer in Spittalnelds, has given the 
following in the Philosophical Maga¬ 
zine, as the result of much experience"; 
—Boil four ounces of logwood about 
an hour in six b^r quarts of water, 
adding boiling water from time totiqie; 
strain while hoi; and when dbld, add 
water enough to make the liquor five 
uaits. Into this put one pound aiver- 
up. of muegalis Coarsely bruised; four 
ounces of sulphate of iron calcined to 
whiteness; three ounces of coarse brown 
sugar; six ounces of gum^rabic; and 
one-fourth of an ounce of acetate of 
copper, triturated Wflh a litfle Of the de¬ 
coction to a paste,"Vid then thoroughly 
mixed with the rest. Th js isfto be kept 
in a bottle uncorked aSbut a fortnight,' 
shaking it twice a-day, aft«r Which it 


may be poured from the dregs, and 
corked up for use. 

Dr. Lewis uses vinegar for his men¬ 
struum; and M. Ribaocotirt has sul- 
hate of copper amohg his fogredients. 
have found kn mconvehience frOm the 
use of eiltier, which, tboifjkh it does not 
relate to the goerfness of tlte jnk, is suf- 
fici^tly great, in their piactical exhi¬ 
bition, to forbid their use. The acid* 
of the vinegar acts so strongly upon the 
pm, that it ^y frequently requites 
mending; and the sulphate of copper 
has a still more unpleasant ef^on the 
perrknife. It seldom happens when a 
pen requires mending, that the ink is 
wijped very perfectly from it; and often, 
when the nib only is to be taken off, it 
is done without wiping at all. When¬ 
ever this IS the case, the ink imme¬ 
diately (^posits a film of copper upon 
the knUe, and by superior elective at- 
traction of the sulphuric acid, a cor¬ 
respondent portion jbf the edge of the 
knife is dissolved, and is by this means 
rendered incapable of cutting till it has 
been again set upon the hone. 

If a little sugar be added to ink, a 
copy of the writing may easily be ta¬ 
ken o^ by laying a sheet of thin un¬ 
sized paper, damped with a sponge, oti 
the written paper, and?passing lightly 
over it a flat iron' very moderately 
heated. 

Inks Of other colours may be made 
from a strong decoction of the ingre¬ 
dient* used m dyeing, mixed with m 
little alum and gum-arabic. For ex¬ 
ample, a strong decoction of Brazil 
wood, with as much alum as it can dis¬ 
solve, and a little gum, forms a good 
red ink. These processes consist in 
forming a lake, and retarding its pre¬ 
cipitation by the gunq. 

SYMPATHETIC INKS. 

1. Write Upon paper with a diluted 
solution of muriate of copper; when 
dry it will not be visible, but on being 
warmM oefore the fire, the writing 
will become of a beautiful yellow. 

2. Write with a solution of muriate 
of cohdtt and the writing, while dry, 
will not lie perceptible; but if held 
towards the fore, it will then gradually 
become vidblej and if the muriate 
of cobalt be ^de in the usual way. 
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the letters will appear of an ^gant 
green colour. 

3. Write with acetate of cobalt, or 
with a muriate of cobalt, previously 
purified from the iron which it gene¬ 
rally contains. When the writing is 
become dry, these letters will also be 
invisible. Warm the paper a little, and 
the writing will be restored to a beau¬ 
tiful blue. 

4. Draw a* landscape with Indian 
ink, and paint the foliage of the ve|te- 
tables with muriate of cobalt, the same 
as thai. used in Experiment No. 2., and 
some of the flowers with acetat^ of 
cobalt, and others with muriate of 
copper. While this picture is cold, ^it 
will appear to be merely an outline of- 
a landscape, or winter scene; but when 
gently warmed, the trees and flowers 
will be displayed in their n^uml co¬ 
lours, which they will preserve only 
while they continue wami. This may 
be often repeated. 

5. Write witli dilute nitrate of 
silver, which when dry will be ei- 
tirely invisible ; hold the paper over 
a vessel contsfining sulphate of ammo¬ 
nia, and the writing will appear very 
distinct. The letters will shine with 
the metallic lirilliancy of silver. 

6. Write with a solution of nitrate, 
or acetate of lead,- Whmi the writing 
is dry it will be invisible. Then hav¬ 
ing prepared a glass decanter with a 
little sulphuret of iron strewed over 
tbe bottom of it, pour a little*very 
dilute sulphuric acid upon the sul- 
pkuret, 80 as not to wet the mouth 
of the decanter, and suspend the 
writing, by means of the glass stopper, 
within the decanter. By an attention 
to the paper, the writing will become 
visible by degrees, as the gas rises 
from the bottom of the vessel. 

7. Write with a weak solution of 
sulphate of iron, let it dry, and it 
will be invisible. By dipping a feather 
in tincture of galls, and drawmg the 
wet feather over the letters, tHe writing 
will be restored and appear black. 

8. Write with a similar sohJtion, 
and when dry wash the letters in the 
same way with prussi^te of potash, 
and they will be restored of abea;^M 
blue. 

9. Write with a solution of sulphate 


of copper, wash as before ^-ith prus- 
siate of potash, and t}ie writing will 
be revive of a reddish-brown colour. 

10. Write on paper with a solutiun 
of nitrate of bismuth'; when tliis is 
dry, the writing will be invisible j bul 
if the paper be exposed to sulphuretted 
hydrogen gas, flje words will be dis¬ 
tinctly l^ible. 

ll; A letter written with a diluted 
solution of bismuth becomes, when 
dry, illegible j but a featlie#’ dipjxid in 
a solution of sulphuret of potash will 
instantly blacken the oxide, and revive 
the writing.— (Parkes's Chetnical 
Catechism.) 

DR. black’s experiment ON 
CALORIC. 

Sir,— have to thank your coires- 
pondent S. P. for purposing a kmdness, 
and in answer to his letter in your 75th 
Number (page299), merely,to state my 
objection to the experiment alluded to 
a little more stnkiiigly: I think be will 
perceive tl&t it is an objection, and an 
objection which one of,his statements 
goes to support. 

“ The time in which the water ac¬ 
quires the temperature of the suiround- 
iri^ medium,” is not stated in the ac¬ 
count I have of the experiment. It is 
saiJi, however, that “ at the end of half 
an hour it luid mm 7'’orto the 40th 
of Fahrenheit’s scale, whilst the 
fee in the otlier vessel was not melted; 
Its temperature rmiainedat 32'*, though 
it must have KJceivfid caloric from Uie 
surrounding atmosphere equally with 
the otiier.” I think that ice at 32'^ and 
water at 40®, would not receive caloric 
equally from an atmosphere at 47®, 
but that the ice wofild abstract it witli 
much ^greater celerity. 

Ihe aehsation of cold produced by 
a body is, of course, proportioned to 
the .celerity with which that body ab¬ 
stracts caloric. Therefore, ice pro¬ 
ducing a greater sensation of cold than 
^at produced by water at 33®, must, 
in the samp time, ab^ract a greater 
qmmtity caloric. Consequently the 
^ of tMnpmture in the water cannot 
indicate "flie qnanti^f* of caloric imbi¬ 
bed by the* icq. 

The statement I have above alluded 
to is, **that the difibence of saiaation 
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f)erceived »n touching ice and water, 
both at 32®, must arise from the differ¬ 
ent conducting powers of those bodies." 
This involves the concliKion that those 
bpdies conduct into themselves, in the 
same lime, different quantities of caloric. 
A fact evincing it to be imtx^ible to 
determine the c|uantity imoili^ by 
one, by that imbibed by the other. 

A JUVENILE PhIEOSOI'HEB. 


PORTABIJE TINDER-BOX. 

Slu,—Enclosed is a drawing of what 
appears to me to be an ingenious con¬ 
trivance, and which was the invention 
of a poor American blacksmith, now 
dead. The improved portable tinder- 
box,'from which the drawing was made, 
is in the possession of a friend, and maj^ 
be carried in the pocket, as it is little 
larger than the drawing. . 



The box A, with its lid B. is msde 
of tin, but the wheel F is oi polished 
steel. The mode of using it is as fol¬ 
lows :—^Draw a leathern thong across 
the axle of the wheel, which causes it 
to revolve rapidly, and the flint Ix'in^ 
applied to the edge of the wheel, the 
sparks which issue from it fall into [the 
tinder-box C, and ignite the tinder, 
Irom which a light is procured in the 
usual way. The division C holds the^ 
tinder, I) the matches, and E the flint. 
The wheel is attached to the box by the 
arms Q. • 

Your obedient servant, 

H. W. Dkwhuret. 


IDENTIGRAPHY. 

Mention is made in the Outch'papers 
of a new discovery in printing, ^to 
which the inventor has given the name 
of identigraphy. It consists in a new 
application <rf' the art of lithography, 
by which a reprint of common letter¬ 
press is obtain^ in a very short time j 
the inventor undertaking ^to reprint 
the foreign journals withn* two hours 
after their arrival by the mail. 

SCIENTIFIC LlBlf^BY AT BOSTON. 

A new library is about toiie Termed in 
Boston, United States, for the puipose 
of advancing exclusively the science 
and the arts. Many of the most is- 


tinguished literary and scientific charac- 
tei* of that metropolis, have taken a 
very active part m the project. From 
this library are to be excluded 'all 
merely literary works, and those also 
of a miscellaneous cliaracter. Every 
author whose works appertain to .the 
arts and sciences, among which they 
include commerce and political eco¬ 
nomy, is to be procured, either from 
tlie papers of our own country, or those 
of foreign lands. American Paper. 

---, 

QUERIES. 

No. 58. 

Wbat is the best method of prepar¬ 
ing water-colours? 

T. M. 

No. 59? 

How to make a silvering powder, or 
liquid, to silver on tin? Nitrate of 
silver colours brass or copper, bui turns 
tin black. 

A Pewter-Toy mekek. 

• ___ 

No. 60. 

■I shall feci imich obliged to any of 
your Correspondents, who can inform 
me of the method of crystallizing tin 
of various colours? 

, A Subscriber. 

No. 61. 

Being desirous of constructing an 
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et«ctrioaI batterj, I should be glad to 
know the easiest and cheapest lae* 
thod? W.B. 

No. 62. , 

Is there any effectual pietbod of re* 
moving spots from prints, without in-> 
juring them ? 

SoPBOS. 

. No. 63. 

Mb. Editor,— 1 should feel gies^ljr 


obliged if you would ins^t in your 
excellent Register the under-mentioned 
proposition: although it seenis easy to 
be solved at first sight, yet ? think 
that, when tried, it will be found moje 
diflicuU than may be Imagined. 

I wish to know how, when the fourth 
part qf a square is taken out, as lepre- 
sented in the following figure, the ie> 
maining three parts can 'be divided 
equally into four parts ? 

f 



1 remain, your obedient servant, 

L. S. 

No. 64. 

Sir, —I shall feel obliged if any of 
your numerous Correspondents can in. 
form me, through the medium of your 
highly interesting imd valuable Regis¬ 
ter, how to take black spots Qut of 
ffronze tea-nrns, and also tbe best me. 
thod of keeping them, to prevent their 
spotting? 

1 am. Sir, 

Yours, respectfully, 

A CXWSTAIIT SlTBSCRlBBR. 

Spiial Square. 

Ifo. 65. 

Sir,—I shall feel much obliged if anv 
of your Correspondents will, through 
the medium of your valuable work, in. 
form me of the mode of making moulds 
for plaster medals, and tbe liest mate* 
rials for this purpose. 

Yours, respectfully, 

E. R. 

No. 66. 

Sir,—I shall feel obliged if any of 
your intelligent friends eonid inform-me ' 
which is tbe best way to prepare paper, 
.for what are railed paper frames, for cu- 
eiimbers, &c,? In A.S.Victob’s Query, 


page 224, Vol. III., he says—“ Black 
or dark colours attract more heat than 
light ones and in Mr. Tatniii's First 
Lectiire on Optica, page 282, be says 
Kathe dark part of tbe window-shiitteri 
felt hot, while tbe white was compara¬ 
tively cold and a little lower down, 
the adds, that ** the quantity of grapes 
was three times greater on tbe white 
wall than on tbe black one; and tbe 
quality also nflicb better." Now, Sir, 
what I want to know is. what oil¬ 
coleuring will be the best to throw the 
heat into the frame ? . 

Sir, your constant reader, 

*’ W.W. 


, AJ^SWER TO QUERY. 

Query No. 47. Vol. II. Page 271. 

" TO PRESERVE BLACK USAD 
DRAWINGS. 

W. M. is informed, that Black-lead 
Drawings may be sufBciently preserved 
^ vamishisg them with a dear solu¬ 
tion of ising^ in water. 

H. Dewhurst. 

TO COERE^ONDENTS. 

We regret to stkte Qist we are compelled, 
by unavold^le circumstances, to defer till the 
next Number our nclcnowted^ents of nume¬ 
rous favours received from eur Correspondents 
during the present week. 
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' " It'U *11 undcMibted trutH, that the less one Uas to rlo, fljc less time one fluds to do 

itin^ Oneone‘proemstSuBtetf, one can dd U when'one vlll, aiij, therefore 
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PLAN FOR PRODUCING THE REVO¬ 
LUTION OF A FLOAT-WHEEL, BV 
DR. barker's mill. 

To the Editor o,f the Mechanics' Itegister. 

Sir, —In Ferguson’s I.«cfures with 
Mr. Partington’s notes, page 421, 
there is a aescription of Dr. Barker’s 
■water-mill, and it appears to me, that, 
if there were a little addition to the 
apparatus, its power might ber in¬ 
creased very considefably. 1 propose 
ha, mg a floJit-wheel, (a^ Z, fig. 1st) 
under the trunk C, witli the floats in. 
dining sufficiently to cause the wheel 
to revolve, when the streams from the 
trunk fall on them, as represented in 
the same figure. Now we know that 
the trunk and the float-wheel must re¬ 
volve in contrary directio.is to each 
other, and the axes must both meet in 
one point. In this case it may he 
rather difficult to prevent friction; 
liowever. I lieg .to suggest one method, 
(and perhaps there may be a r^uch 
belter) which is as follows;—suppose 
m* have a strong iron pin (see flg. 2d) 
with a socket at the top < 7 , for the 
bottom spindle of the upright tube B, 
and trunk C, to turn in; and the 
middle of the pin at d, to be made 
round, and pass through the float- 
wheel; the pin will then serve as an 
axle for it to turn on; and the bottom 
of the pm c may b«2 made square, and* 
fall into the bndge-tree F, where it 
would stand firm. Then within the 
float-boards, (as at the dolled lines) 
liavc u circular set with cogs pointing 
upwards, and on the trunk C, have 
another circular set with cogs pointing 
downwards, and a small trundle 
working between them; so that the 
power gained by the . floafc»wheel, 
would be communicated to the upper 
one, by the trundle. Then in order 
to obtain places for the axis of the 
trundle to work in, let a bar pass 
between the float-wheel afid the trunk, 
and be fasteii'jd to the two upright 
posts; this bar will serve for tiie inner 
one ; and for the outer one, fix a short 
post 111 the ground, or floor. Perhaps 
iv.y plan may be better understood by 
fig. 3, whicli represents the bottom.of 
tlieniill in a diflerenf way. The situ¬ 
ation of the cog wheels is shewn by 
tlie circular dotted lines; the dotted 
line w w, arc spokts jiassing from the 


trunk to the cog-wheel (for the trunk 
cog-wheel; y v y y, spokes for the 
float wheel; and x x, the fwo upright 
posts. The other letters refer io\be 
same parts, as in fig. Ist. If, Sir, you 
should think the above, suggestion 
worlhv of any attention, I must beg 
to refer you to Ferguson’s work for a 
description of (lie mill, as I am not 
able to give you a proMr sketch of 
it. * I remain. Si?; 

Your constant Reader, 

W.W. 

10, Clifi Street., New North Road. 

* Oiir readers will find an engraving 
of Barker's mill, and a description of its 
operation, in oui report of Mr. Paktino- 
ton’s Lectuies, Vol. 2, pp. 305, 311, 
Eu. 
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i 

Some thousands of years ago, obserw 
td Mil Freud, on commenciTig the pie- 
sent evening’s lecture, it was supposed 
that the earth was immovahly fixed m 
title centre of the universe, «tnd that tlie 
snii, the planets,andth% stars,all revolt¬ 
ed round it once jn every 24 hours; and 
those who oppo,sed this opinion were li¬ 
able to sifvere penalties. Its support¬ 
ers, however, found the greatest dilfi- 
culty in reconciling the complic.itod 
motions of the planets with their hypo¬ 
thesis ;,,but whef it was discovered that 
the earth *at not immovable, when the 
astiooomcr, in imagirialion, placed him¬ 
self in* the sun, as the centre of thf 
system, every difficulty was removed, 
and the motions of the eartii, and the 
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pinneti, were resolved iato a system of 
peibfct regularity and liannony. 

Now what is true with respect to 
astronoDlical observations, is also true 
* with respect to the observations which 
a man makes upon the rest of mankind. 
If an individual chooses to make him¬ 
self the centre of the system, without 
coosiderihg the millions who inhabit 
the earth as well as liimself, and whose 
manners, religion, and polity may all 
differ froA those of bis own countiy, he 
must necessarily take a very circum. 
scribed and imperfect view of the sub¬ 
ject, and form a very erroneous estimate 
of mankind in general. To arrive at a 
correct judgment, continued the Lec¬ 
turer, you should put yourselves, as it 
were, out of yourselves, and instead of 
considering the customs and manners of 
your own country as a rule for others, 
you should give to every individual, at 
well as yourselves, a right to think, to 
act, and to judge ; and though *their 
ideas may he formed upon different 
models from your own, yon will find 
that all their various liaBitudes and 
opinions may conspire to promote the 
common good, and your own knowledge 
will be extended by comparing the maii- 
iiert of different countries with each 
other. , 

It it a common observation, that when 
the moon changes, the weather ^Iso 
changes, and we will now examine 
whether this be true or not, Mr. Trend 
here turned the globe so as to exhibit 
in successioB the various countries which 
lie under the same latitude as England, 
and observed that all tl^se countries are 
in the same siluatioA with respect to both 
the sun and the moon as our own island, 
except as to a difference in the hours. 
To form a proper judgment, whether 
the changes of thij^ moon are accoinpa. 
hied by changes in the weather, we 
should imagine ourselves, like the 
moon, going lound the earih,‘under the 
same latitude, in the couroc of 24 hours, 
and we should find,in the course «if our 
jcurney* ovej the different countries, 
every variety in the baioinetcr and tlter- 
raometer, and should be convinced that 
tt is a most absurd doctrine, to suppose 
that changes in the weathier are owing 
to alterations in the phase of the moon, 
which is, in fact, changing every mo¬ 
ment, and not ilhrely at the periods 
which are generally cal^edi^lie changes 
of the moon. The LeCturer added, ibalf 
a friend of his had made constant ob. 
servations on the barometer and ther¬ 
mometer, and the changes of the wea- 


UiCT, for tlie last 34 years, and Itad 
paid particular attention to this very 
circumstance. The consequence of his 
remarks was a conviction that the opin¬ 
ion in question had not the slightest 
foundation fn fact. Among the nume¬ 
rous changes which the weather under¬ 
goes in our climate, some of them will 
of course take place at the changes of 
the moon, but the idea, that the forinffr 
have any dependence upon the latter, 
ft entirely faUacious. 

The moon has been supposed to be 
the author of other cliaiigcs, of which 
tl^ moon-struck madness mentioned by 
the poets, may be adduced as an ex¬ 
ample. Even the name of madness, in 
sbiiie languages, is derived from the 
moon, and this may, perhaps, lie ac¬ 
counted for by the ciicumbtance that, iu 
former tynes, there were no proper places 
for the reception of insnne persons, who 
wore, therefore, suffered to wander 
about, and might, piobubly, avail them¬ 
selves of opportunities of walking 
abroad by moonlight. The Lecturer, 
^lowever, was of opinion that the moon 
had no more to do with madness than 
with the tides, which, as he had alvady 
intimated, he believed to^be produced 
by other causes. 

Mr. Frend then proceeded with his 
description of the empire of China, and 
observed that it was remarkable that all 
the earliest accounts received of this 
country, were full' of the most exagge¬ 
rated encomiums on the iiihahitants. the 
wisdom of their«laws, &c.; for tlio 
phihisophers of those days thought that, 
as the laws and customs of the Chinese 
differed from onr own, they must of 
course he better. But it w as afterw ai ds 
stated by Lord Anson, that this im¬ 
mense empire,'containing 330,000,000 
of inhabitants, was actually a nation of 
clwats and Atheuis! And why were 
they considered as a.natiou of duats ‘ 
Simply, become some of the followers 
of Lord Anson were;cheated by some 
of the inhabitants of the coast of China. 
Now it is possible that persons on board 
a Chinese vessel might, on arriving at 
an English port, make a bad baigaiii 
with someof onr countrymen j but would 
it be fair to pronounce England a na¬ 
tion of cheats on that account ? But it 
was also said that the Chinese were a 
nation of Atheists. Now, if it were 
leally true that 330,000,000 of people 
—of people who were capaple of build¬ 
ing the* great wall of China, of con- 
siriicUng numeiousand extensive canals) 
and of uecoiiiplishing many other great 
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and laborious works of ulilily—if it 
were true that sucli a people were a na¬ 
tion of atheists, It would be the g^reatest 
compliment that could |M>ssibly be paid to 
ulheixni. But it is nut the fact; for the 
emperor is called the “Sorfof licnren,’' 
niid this appellation could only have 
been given by those who had some no¬ 
tion of the existence of a heaven. This 
iiiiputation upon the Chinese originated 
in the circumstance, that the higher 
ranks of society iii Cliina^pay no atted- 
tioii whatever to public worship in the 
temples, which they consider us being 
wholly appropriated to the use of fha 
lower classes. 

We are still, in a great measure, ig¬ 
norant of the teal state of this populous 
and extensive nation, and our want of 
information is ntlnbntahlc, first, to the 
Chinese, and, secondly, to ourj^elves. 

In the first place, the Chinese, owing 
to a national prejudice, have n great dis¬ 
like to the introduction of toreigners, 
from ail apprehension that they may 
corrupt the manners of the people. Fo. 
reigners, thciefore, who have travellefi 
into the interior of China (as in the case 
of ^pr own embassies to that country), 
have been obliged to proceed straight 
forward to the place of their destination, 
without being suffeied to go out of the 
load, to the right or to the left, to make 
those (liscoveiies which would have 
enabled them to form n just estimate of 
the country and its inhabitants. 

In the next place, it is well known 
tliiit a great coinnieioial company in this 
k^ingdom carry on a veiy extensive^iade 
with China in the article of tea; but all 
the agents of the Company who reside 
in China, me confined to a very small 
portion of the country, and such is the 
wisdom of our legislators, that no Eng¬ 
lishman can visit China, except under 
the auspices of this company. English¬ 
men, therefore, generally speaking are 
precluded from going to China, as they 
would be enabled to do if there were a 
free commercial intercourse between the 
Iwu countries ; and what knowledge of 
China ran we expect to obtain from a 
few cieiks, r^-siding merely o«i the con¬ 
fines of the eiiipiri. ? Suppose a num¬ 
ber of Chitienc clerks were sent to Eng¬ 
land, but were allowed to come no fur- 
tlier than the Scilly Islands, what in¬ 
formation would they be able 4u com¬ 
municate to their employers respecting 
the inhabitants of England ? yet such 
is exactly the situation in which we 
, stand nitli respect to China. 


There is one very remarkable circtiiifr- 
stance connected with Chinn which de¬ 
serves paiticular notice. A book has 
been exhibited in the written 'laiignnge 
of the Chinese, and it must he nbscived* 
that It is impossible to make any great 
progress in the knowledge of ibis lan¬ 
guage without intense study and inde¬ 
fatigable perseverance. Tlfe highest 
ofiSces in the state are open to every in¬ 
dividual in the empire, whate,ver be Ins 
rank in society j and if a nran possess 
talent, however low his situation iii 
life may be, be must infallibly rise to 
eminence. Tlie Chinese written lungiinge 
consists of about 80,000 wokU, and a pr- 
liodical examination takes place of the 
proficiency of the inhabitants in their 
knowledge of these words, and the books 
of Chinese literature. If it should ap¬ 
pear that an individual has made a cer¬ 
tain degree of progress, his talents are 
rewaided by promoting him to the rank 
of a mandarin of the lowest class. At 
subsetpicnt examinations, Ins further 
improvement advances him still higher, 
till he reaches, progres-sively, the high 
est employments in the state. 

In this country, the possessor of 
50,0001. or 100,0001. considois himself 
entitled^ to the lespect which is geue- 
raVy paid to him on account of his pro. 
perty; but in China, the question is 
not how much property does a man pos¬ 
sess, but how many words is he ae. 
quainted with ? The people in that 
country pay no respect to the po.ssessor 
o'f 100,0001., or of a million of money 
(and there are such persons in China), 
except he''possesses those talents upon 
which alone .his rank in society de¬ 
pends. Whether the Chinese practice, 
continued Mr. Frend, be superior or in- 
feiior to our own in this particular, is a 
point which I do iio(. pretend to decide, 
but must leave entirely to your own con¬ 
sideration. 

l*he Cttinese have no such thing as an 
established religion; every one being 
left,to bis own way of thinking. The 
priests must, tberefoie, diqiend Vntirely 
upon the people, and no man of real 
talent will ever enter the priesthood ; 
an office which is confined to the ob¬ 
servance of ntere ceremonies, while the 
possession of talent, and an acquaintance 
with literature, will raise any indivi¬ 
dual to the most exE^^cd rank in society. 

Three, ot fqur hundred years before 
' the Christian erl, an extraordinary man, 
named Copfneius, niose in Chinn, who 
laid down a system of religion and mo- 
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Tals upon whicb the Chitiesc have ever 
since actgd, and the basis of this system 
lias sel/’.esleiun. His opinion was, that 
every man sh(>uld consider himself ab¬ 
stracted from all other men, and that 
lie should-esteem hiinseif ia proportion 
•as he acted upon his own ideas of what 
was rigiit or wronj;', worthy or unworthy. 
From tills g:eiieral principle he drew the 
following conclusion that he who es¬ 
teemed litinsclf in this manner, would 
esteem all around fiiin; and that the 
more men esteemed themselves, the more 
they nuulll esteem each other. 

To sum ii|i thf3 whole in a few words, 
it may be observed, that the empire of 
China differs fiom our own country'in 
many iuiportaiit particulars. According 
to llie Chinese system of goveriniieiit 
the emp*pior possesses imineiise power, 
but tins (lower is restrained by eiistom. 
There is a class of learned men, who are 
rom|iletely distinguished from the vul- 
gai by tlieii attainments ; hut there are 
no iiohility, nor any established clergy 
111 the ein|i!re. Possessions in land oi 
money confer no cmiseqiieni-e on the 
(lossessnrs, and the country shews the 
most evident proofs of tbe*abjlity and 
industiy of its inhubiturits, as exlubited 
in their roads, canals, bridges, and other 
vroiks of public utility, of the most 
splendid description. In shoit, how¬ 
ever China may dilfer from Englandiiii 
the manners and customs of its inhabi¬ 
tants, ibeie lire many circuiiistai^ees 
(leciiliar to the Chinese, from which we 
might extract hints for our own improve¬ 
ment, 

Tlie next, country of Asia, to whicli 
Mr, Frend directed the alleiitiun of his 
hearers, was the cxtaiisive territory 
called lljNDOOSTArr. This country is 
iiihahitod by a race of men, difl'cring 
materially from the Chinese in their 
general appearante, manners, and cus¬ 
toms; yet exhibiting marks of excel¬ 
lence 111 many particiibus. Hindoostan 
IS bounded 'on the East by the Bav of 
Bengal, and on the West by *the Ara¬ 
bian Sea and the river Indus, which 
penetrates into cential Asia. The Jioo- 
• Jetnpoolfr an<^ the Ganges rivers sepa- 
•■atc it fiom the rest of Asia on ,the 
North, and its Southern extremity ter- 
luiDates in a cape reaching to the Indian 
Hcean. This immense country is in¬ 
ferior to China in population, hut oon-> 
tains about 100,000,000 of inhabitants. 
Little was known '1^ Hindoostan till the 
15th century, when thp Portuguese, 
under Vasco de Gama,*.sailcd round the 
Cape of Gpod Hope, and m^de inroads 
Into the country. It was successively 


subjugated by the Portuguese, the 
Spaniards, the Dutch, and the Dunes, 
till at last a great portion of this ex¬ 
tensive region fell under tbe dominion 
of England in a most extraordinary 
manner. The ancients were acquaiuted 
with this pajt of the world, which they 
mention as a phace where the iiihabitanU 
abstained from animal food, and be¬ 
lieved ill the, trausinigration of souls. 
Pythagoras tiavelled into this coun¬ 
try, and bvoiight back, notions wIifeTi 
would not stii^ us in tlie Northern cli- 
i^ate wliich w« inhabit. 

Hindoostan is not of^o great aiitiqiiily 
as Clima, though the books of that coun. 
try* arc of very remote date, and trace irs 
history fiom a peiiod a thoiisiind yeais 
before our eia. Tbe Vedas, or saeied 
Irboks of the Hindoos, are written in a 
language now obsolete, and as it le- 
quiris great study to iindeistand tbcin, 
they are»iejd only by the learned. 

It IS n reniaikahle circumstanee, that 
the inhabitants of this vast country are 
divided into casts, and that no individual 
born in one cast can ever get into an¬ 
other. In England, a man of the hum- 
ypstrank in society may become a no¬ 
bleman ; but, in Hindoostan, whoever 
has the inisfoi tune to be ffoin a Pateur, 
or outcast, must always remain so. No 
abilities, talents or exertions can ever 
advance him to the rank of a Pramiti, 
which IS the highest cast. Such indeed 
is the distinction between the higliest 
and the lowest casts, that a Itramin 
would think himself contiiiriinated by 
Cuming in rontact willi a Parenr. Dis¬ 
tinctions !ikethesc*aie certainly conlraiy 
to nature, and it would he of great ad¬ 
vantage to the countiy if they could be 
abolished. The Bramins are supposed 
to derive their oiigiii from the great God 
Brahma, and are, therefore, treated with 
the highest respeet and defeience. 

Among the Hindoos, religion is car- 
Ti*ed to an extent scarcely credible. 
They worship the 'Siiiiily under the 
names of Brahma, Vishnoo and Skeera, 
but under these Gods there are hundreds 
of inferior deities; all of them having 
traditions attached to them, many of 
which are very amusing. The religious 
temples <#f the Hiinlons are very iiiugiii- 
ffeent, particularly one, which is dedi¬ 
cated to the idol Jaggernaiit; and such 
is the lamentable superstition of the 
people, that many of them actually throw 
themselves under the wheels of the 
idol’s chariot, and^ think themselves 
’ happy that they can -irxpiate their sins 
by such a death. 

The government of this immense ic.-' 
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gioti h af ao singular a nnture, that the 
ancients could never have contemplated 
the possibility of its existence. And 
where is the magniheent palace occu 
pied by the rulers of such a vast ten i- 
tery? £very one of you, continued 
the Lecturer, has passed it, and hos 
seen this splendid palace in Lcadenhall 
Street (Laughter). Tlie powerful 
princes who govern Hindoostan are the 
24 Directors of tho East India Company, 
*itnd the mode,in which this government 
was acquired, was of a most extiaordi. 
nary nature; A few nfeercliants went 
over and established themselves in one 
Mile spot: another party of 
chants fixed themselves in another Itttle 
spot, and so on, till the English 'settlers 
became nunierous. I'hcn they contrived 
to set the native princes fighting with 
each other, and by fomenting these 
wars, increased llieir own ascendancy. 
A governor was then sent out i^oin Eng. 
land, who reigned in India with a de- 
giee of splendour which vied with that 
of his own sovereign, and Hindoostan 
at lengtii became subjected to the power 
of a company of Englisti merchants. 

All this a{i|)Ciirs very extraordi¬ 
nary, said Mr. Frknd, and I can hardly 
coisceive any scene more curious than 
wonid bo exhibited, if one of tiie 
Ilnjo.lis of India, in all the pomp of 
Eiisturn royally, were to visit Eng¬ 
land, for tlic puipose of paying liis re¬ 
spects to tlie vast power liy wliich he is 
himself governed. And wliere would he 
find tlie representative of the power 
wliieli rules the destinies of a hundred 
millions of men ?—»Not seated upon u 
yoyal throne, but standing, with aesmall 
dcsk'bcfore him, and a hummer in his 
hand, knocking down a lot of ten to tlie 
highest bidder ! (Loud laughter.) > 

This may appear ratlier ludicrous, hut 
the subject should be examined in another 
point of view. Hindoostan has been,, at 
various periods, under difi'ereiit govern¬ 
ments } it has been conquered by the 
Arabs, tlie Tartars and others, but it 
was never so well governed as since it 
has been under the dominiun of its pre¬ 
sent rulers. The inhabitants now enjoy 
such ,'ceinfort8 and advantages ns they 
never experienecd under anyMher form 
of government, aoo the fact is highly 
creditable to those who govern them. 

But notwithstanding the advositages 
the Hindoos possess under this govern 
inent, there are studious and learned 
men among them who arc deeply sensible 
of their flependan^itiiation. As a prwif 
of this, the Lecturer related a very in- 


terestiiig anecdote qf a Velatron of his 
own, a General in tlib India sorvice, who 
was conversing with a Bromin, on the 
nature of the government, when a hawk 
happened to pounce upon a dove, and 
the Bramin asked the General which 
was the best bird of the two? “You,’’ 
said he, are the hawk, and we are the 
dove. , It is the will of Brahma that you 
should keep us in subjection; but the 
time .will come when the claws of the 
hawk will be cut and his wiugs will be 
clipped, and the dove will bgr enabled to 
live in tranquillity.” 

Arabia is another extensive Asiatic 
nation, the characteristics of which diifer 
widely from those of the countiies already 
noticed. China is abundantly supplied 
with water from numerous rijreis and 
canals, and is extremely populous, while 
Arabia consists, for the most part, of an 
immense'sandy desait, and_ its inhnhi. 
tants are few iu iiumher. Arabia is 
nearly surrounded on the East, South and 
Wqst hy the Red Sea, the Arabian Sea, 
and the Persian Gulf, and on the North, 
it communicates *witli Persia and the 
Asiatic dq;ninioiis of Turkey. The in¬ 
habitants of Arabia boast that they never 
w'ere conquered, for it iippears by hislo- 
rienl accounts, that though the countiy 
has been passed over at different times 
by foreign invaders, they never kept 
pe<ssc«ision of it, and for n very good i»o. 
son—because it was not worth keeping. 
Ypt in this desart region are the icniuins 
of a city, which, from the numerous pil¬ 
lars, sbafts'j'and other architectural ves- 
Jiges which have been discoveicd, gives 
indiibitahle proofs, of great proficiency 
in tlie arts at ,a very early period. 
city of such Extent and. magnificeiifc 
could not have existed without sonic co¬ 
operating causes, and it is highly proba¬ 
ble that this place was the great entrepot 
of,the commerce carried on between 
Arabia, Syria, IlisIooEtan and Europe. 

Arabia, about 1100 years ago, made 
it8«lf known to every part of the world 
by the extraordinary efforts of a set of 
fanatics, who rushed from the bosom of 
this fdesart region, and exle^|ded their 
conquests over Persia nn(Vx»fher countries 
in Asia, and after subjugating all the 
Northern parts of Africa, crossed intn 
Spain and reached the Pyrenees, when, 
happily for (hankind, their progress was 
arrested by Charles Martel, who drove 
llipni back into Spain, which remained 
under their dominioti. It is certainly ao 
, exiraordinkryir cjrcnmstance ia the bi*- 
fory of nations, that the talents of a sin¬ 
gle individual, the celtbralcd Mahom- 
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HEO, •IiomIcI itare enabled him to lead 
tiie iiiliabitants of a saiidj dcanrt fiotn 
the heart of Arabia*, and that, animated 
by a spirit of enthusiasm, and the hope 
of plunder, they should have succeeded 
in devastating great part of Asia, Afri- 
fca, and Europe j yet, under the domin¬ 
ion of these people, knowledge flourish, 
ed in the nations which they subjugated; 
for while alt the rest of the earth*wns itt 
darkness, the Arabians were enlightened 
by science, and tiiey dlstinguihbed tiiem- 
selves as much by their superior intelli¬ 
gence a, 1>| the success of their arms. 

Mr, Freud fiiinlly adverted to tlic 
Jews, whose nation also sprang from 
this desart country, and who, under the 
guidance of a great legislator, formed a 
code of laws which was rccCsved with 
udiniratidn by all nations. It wns rr- 
niarkahle that two nsillions of people 
should accept the constitution given to 
tliein by iiiiiversa! suffrage; yet such 
was the case, and tlicir syslcMii of Icoju. 
lation, owing to the just piinci|)le8 upon 
wliicli it was founded, was condueted 
With the greatest order and regularity. 
One part of this 8y.stem was adopted in 
oui own country by Alfied,^n his di¬ 
vision of the kingdom into lentlis, lum- 
dredllis, thousandths, ice.; and the ves. 
tiges of this plan still e\ist in the iianius 
of those portions of the coiintiy which 
are called hundreds, tifUiing^, &c. But 
this snhjeel, concluded the Lecturer, 
would occupy too imioli time, if I were 
to outer upon it this evening, uiid IliiAe- 
tore, for the present, 1 luiiat take my 
leave. ’ . 

MK. tathm’s 

FOCRTH LECTCUf: ON BLECTRICITY. 


tJt'ADBANT BLSrTftOMETER-ELEflTRI- 

Cirv I'KOIXTCBI} BY EVAPORATION— 
ATMOSPUBRICAJ, EI.ECTRIcrry— phcn- 
UKR—POSiinVB AND NEGATIVE ELEC- 

TRfrrrv pRoDii^ED by the same 
SUBSTANCE—MEDICA t EUECTRICITY — 
COMMUNICATION OP TUB fiVbCWRlC 
BUOCK. 

jtriday, 'March 17th. * 

Mu. Tatdm commenced his discourse, 
according to hi* usual practice, by ad¬ 
verting to the principal points illus¬ 
trated in his previous lletnre, after 
^hich he exhibited the operation of the 
quadrant elcctromf/ery as a further illiis- 
tralioii of his argument, thn^ electrome¬ 
ters are measurers of inieMihj and not of 


quantity. He first charged an ordinary 
jar with which the (jiiadrant electrometer 
wasjconnected, till the index reached 14 
degrees. This was effected by 25 turns 
of the machine ; but when a very large 
jar was charged, it required 52 turns to 
raise the index to the same point. In 
the latter case>, the quantity of electricity 
was evidently more than twice as great 
ns ill the former, thou<^h the degree of 
intensity to whicli the jar was charged, 
was the same. It was therefore evident^, 
that tiiis electrometer, like the others, 
measures tlic intonsity of the charge, hut 
not the quantify of eletliicity olicitid 
during the operation of charging the 
jar,. 

l“ie Lecturer next directed the atten¬ 
tion of the andienco to the signs of elec¬ 
tricity |irodticed by the ev.iporation of 
water, w liich, lie observed, was a che¬ 
mical pnicess, dining which, the water 
entered into cinnhinatioii with caloric, or 
heat. Ttfe effect is the same- whelliei 
the evaporation is pioiliiced quickly, or 
lakes place slowly, as moisture evapo¬ 
rates from tliceaitn. Now, when wnti'r 
is converted into vapour, its capacity lor 
electi icity is inctensed, and it will tliere- 
ftfte take iiji a poition of electricity fiimi 
the body with which it was in eniitact, 
and become in a redundant st.itc ; t^oii- 
spqiieiitly, as water is evaporated fioin 
tin* sui faco of the earth, a coiisidcrahlL* 
portion of electricity will be abstracted 
from the eaith and cairicd up with if; 
and when the nqneons vn]iiHii is again 
condensed into water, its eapaeily for 
ilcct'-ieity being fbi'ii dccieased, the 
clectiic fluid wiil he given out, and this 
fact may ucci»init'*for the violent rain 
whicTi frequently occurs during a thliff- 
der-storm. 

Mr. Tatum exemplified hia remarks 
on this subject by an experiment, to 
w'iiich we have alluded on former ot- 
casions, and whieh is perforiiieil by 
placing a piere of red-hot metal in a 
kind of dish on the cap of the electlo- 
ter, and dtopping water upon it, by 
which means a copious evaporation is 
produced. (VideVol.I. p. 75.) This 
experiment is of a very delieate and 
capricious nature, and in the present 
Instance, was attempted three or four 
times'bef?>re it succeeded ; but tlie gold 
leaves of the electrometer at last di- 
rerged in a very decided manner, and 
the signs of electi icity resulting from 
the process of evaporation were ren¬ 
dered very evident. Mr. Tatum re¬ 
marked that it was, |io doubt, unplta- 
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snnt to an aiidipnce to see an experiment 
fall, but it was much more so to a Lee* 
turer. It was, however, sometimes 
necessary to exercise a little perseve¬ 
rance, and in the present instance it 
had succeeded, for the gold leaves had 
iiliiiiiateiy diverged to a very consider- 
ahlc extent. Now, if the comparatively 
trilling evaporation produced in this 
experiment, elicits suilicicnt electricity 
to cause the gold leaves to diverge, how 
much greater must be the effect of the 
'■sronslaut evaporation from the surface 
of the earth, which must necessai ily 
carry up large qiiuntilifis of the electric 
fluid The Lecturer added, that he had 
always found the utiiiogpere in a jmsi- 
tivCf but nevei in a riegattve staUe of 
electricity ; ancFtlmt, during a thunder 
storm, the earth may be conceived to 
repicsent the exterior, and the afhio- 
ftjthere the interior of a jar. When, 
theieforo, a clap of thunder is lieaiil, 
the discharge of this imaj^iiniry jar 
takes place, niid the redundant electri- 
nty of the atmosphere is restored to 
the earth to supply its deficiency. 

Mr. Tatum tlieii shewed that the fiic- 
tion of brown paper with woollen cloth, 
liy passing it <jnickly under the awn, 
I'uiises It to exhibit signs of electiicity 
w^cn pitsontcd to the electrometer; 
and he slated, that tlie fiictioii of In> 
dial! rubber with wliting-paper has a 
similar cll’cct; the only diifeience be¬ 
ing, that tlie brown paper jiroduces 
signs of negative, and the white paper 
of jnmttve electricity. 

Some electrical authors have stated 
that there are vegutive and pnsitiie 
eleclries, hut the Lft"turer considered it 
jiupObsible to say that this body tans a 
poiitiroy or that a negative electric ; for 
the state of elecliicUy in any siibstuiirc 
depends upon its degree^of nfbiiity for 
the electric fluid. Tims, sealing-wax, 
when exciteit by fur, becomes nega¬ 
tively electrified, because the fur Ijas 
the greatest affinity for the electric 
fluid; but if thecsnine suhstance be ex¬ 
cited by friction with tinfoil, it will be 
posititely electrified, because the tinfoil 
possesses less affinity/or electricity than 
the sealing-wax does. It is evident, 
therefore, that the same substance may 
be made to exhibit signs of neither po¬ 
sitive or negative electricity. 

Medical electricity was the next 
branch of the science to which Mr. Ta¬ 
tum adveited, but ns we have already 
liad occasion to particularize all the va¬ 
rious modes in winch electricity is ap¬ 
plied for niedicdl purposes, it is unne¬ 


cessary for ys to repeat ths;m. (^Vnic 
Vol. II. p. 118.) One of the Members, 
at the invitation of the Letftiirer, was 
kind enough to step forward to the plat, 
form, 111 order to afford him an oppor¬ 
tunity of exemplifying the inedical 
application of electricity. * 

Mr. Tdtum concluded, by redeeming 
the pledge he had given in his previ¬ 
ous iepture, to communicate the electnc 
shock to a considerable niinjilier of the 
Meiubers at oiioe. For this purpose, 
the Members occupying the three first 
rows of the gallery were j^tpiestcd to 
Join hands, and a jar having been 
charged, a conimuuicutinn was formed 
between the first and last Members of 
the series, and the exterior and interior 
of the jar. The jar was then dis¬ 
charged, and the effect produced (*y the 
electric fluid passing through so nmuj 
nidlvidiiiils at the same moment, was 
laughable in the extreme. An invo- 
luiitury Oh ! burst from several of the 
Lectuier’s patients, and was answcicd 
by,.reitcrnlcd peals of laughter fiuin the 
rest of the numeroii.s assembly. The 
opcrution wa.s lepcuted lu the I’lf, 
with the Mine ludicious effect, aud tlie 
aiidierice fleparted in tlie highest good 
huiiiuiir. 


LECli’REB FOR KEXT WEEK. 

Wednesday, Marcli 29, and Friday, 
Miiicli 31, Mr. Tatum’s Seventh and 
Jiiglitli Lectures on Electricity, which 
w\Il conclude the course. 

EFFECTS OF CARBONIC ACID GAS ON 
THE ATMOSPHERE. 

To the Edilot oj'lhe Mechanics' Register. 

' Sir, —Your^correspondent F. C. lu 
your 77th Not {page 329,) seems to 
have pleaded hard and successfully for 
the honour (as he supposes it) of hav¬ 
ing the last word on this subject; and 
as 1 had, on a lormpr occasion, profess¬ 
ed my intention to take leave of it, 
thi^. gentleman expected, no doubt, to 
have the pleasure of quietly walking 
over the course by himselfi—an honour 
"l^ie Assuredly might have enjoyred in all 
its plenitude, had he a^ed fairly and 
honourably in his statements. But not¬ 
withstanding the apparent mildness in 
the gentleins,n’s strmn, and tliere is cer¬ 
tainly much improvement in tliat res¬ 
pect, “ C’est drdle de voir I’ennemi 
toujours cache au fond.” 

When a'pessqn quotes from another, 
* with a view to found an argument 
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Upon Jt, skowld not that quotation be 
{•orrectly given? Assuredly it ought. 
But what fias F, C. done in this in¬ 
stance? He has made a garbled state¬ 
ment of what I said, leaving out of it 
entirely that part to which the subject 
111 question refers, and which, by that 
means, bears him out in his conclu¬ 
sions. My words from which he quotes 
were, “ thqt but for hrae-kilns, cities, 

‘ in our moist climate,' would scarcely 
be habitable.” But F. C. by omitting 
the words 4 in our moist climatCf" 
leaves out the only place where such 
effect would be proiUiced; and his rea¬ 
son for doing so is obvious, as there are’ 
Imadrcds of cities differently situated, 
and somepf those among llie healtluest 
m Furope, without siiqh an appendage 
as a lime-kiln iii their vicinity. 

F. C. lias given several quotations 
from Sir If. Davy, the greater part of 
which are intcndi'd to shew, that grow¬ 
ing plants absorb carbonic acid ga .*— 
ii tact which nobody desputed ; but us 
he says, “ that they cannot fail to prove 
highly instructive to those '^ho have 
not read the works from which they 
are selected,” there can be no objection 
to llieir being afforded for that puipose. 
One of these quotations, however, and 
one only, 1 allow, bears upon a poirft 
of diiit'rence between F. C. and my¬ 
self, and, if correct, would be dccigi\^e 
ol it m Ins favour, which says, “ that 
there is no other process known in na¬ 
ture, by which rtc/r/ gas can' 

lie destroyed but by vegetation.” But 
notwithstanding the gr^iat authority 
here given, and I allow it to have great 
weight, yet human wisdom is not 
intallible, and that great chemist 
himself would be the last to require 
an implicit surrender of the judgment 
of another without conviction. Had 
the words been so qualified as to state, 
tlrat it the principal process known 
for destroying carbonic acid gas^ I 
iCould readily subscribe to it, but before 
1 consent to its being the only one, it 
must be first explained to me "how the 
numerous class termed carbonates had 
their existence, if not from a similar 
source. Even the soil is known to be 
highly charged witlj it, as well as nu¬ 
merous springs, an# I think there is 
little doubt that it is from tliesc sources 
plants derive thcir» principal supply, a.s 


the small quantity of it existing in the 
atmosphere (which undergoes little va¬ 
riation) would seem to be inadequate to 
afford it. 

Saussure, on examining the residual 
matter termed vegetable mould, found 
it nearly all ci^mposed of carbonaceous 
matter, unsusceptible of being acted 
on by the putremetive process, which 
shews how necessary it is, that the 
mould should be frequently turned up^ 
and exposed to the action Of ojci/gen m 
airland moisting, m order .to be con¬ 
verted into cationic acid gas, and af¬ 
ford a proper manure to the growing 
planV. As all soils are more or less 
valuable according to the quantity they 
afford of this gas, is it unreasonable to 
supfiose that otlier earths may absorb it, 
whenever it is set at liberty, and so be 
converted into productive soil, .serving 
as a rescrvbir to letaiii it for the wants 
of vegetation ? 

The specific gravity of this gas when 
liberated, causes it to remain closi; to 
the surface of the ground, which is evi¬ 
dently a coiituvaiice of nature to retain 
It where it is most wanted, as it is 
unfit for the respiration hf animais. 
But on a former occasion, 1 have shewn 
that the alkaline earths readily ab¬ 
sorb it from the atmosphere ; that upon 
this principle cements are formed, and 
that to it IS owing the binding quality 
which the mortar possesses, wiili which 
oiir habitations are built. And if I 
prove the fact of one exception, it is as 
good ^ twenty, to overturn the doc-, 
trine contended for. 

There is still remaining a material 
point, Mr. Editor, on which 1 should 
wish to make a few observations, as it 
has occurred to me lately, that I have 
been misunderstood on it by your cor¬ 
respondent, F. iC., and that it is to 
this probably, I, in sofne degree, owe 
the opposition manifested by him. 
"When 1 stated, as he quotes, “ that the 
air was oftener deteriorated by excess of 
oxpgcn, than by fixed air,” I did not 
by this nuan oxygen in its pure and 
uncombmed state, but as it is afforded 
from moisture in the atmosphere, (water 
yielding it in the proportion of about 
85 per cent.) being mat to which all 
my arguments referred. As a proof 
Jhat water parts with it more readily than 
the air, take any one of tlic oxidable 
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metals, for example; let its surface be 
polished, and if it be then exposed in a 
perfectly dry air, no change whatever 
will take place, but in a moiat air it will 
speedily become oxidated. The impor¬ 
tant agency of in effecting the 

decomposition of animal and vegetable 
bodies, I have before pointed out; and 
on all such oocasions, heat and mois¬ 
ture are found necessary, tlie potency of 
-4he sun’s rays accelerating the decom¬ 
position. In all cases it will be found, 
where the-air has become bad and*un- 
hea^thy, the cfiuse may be traced to the 
operation of these two, and whence 
arises the saying, “ a damp nnliialthy 
climate.” The noxious effluvia arising 
from standing pools, marshes, ^&c. 
which poison the air, shew this effect in 
full operation; but even in situations 
where these vapours have not contami¬ 
nated the air, a humid atmoSphere is in¬ 
jurious to the human frame, from the 
excess of oxygtn it affords, when taken 
in by the lungs, occasioning fevers, and 
a long list oi inflammatory disorders. 
In all combinations with oxygen, anrin- 
crease of temperature takes place ; from 
titis soiuce* it is supposed, our auimal 
heat is derived, and hence the tenn 
vital air given to it, soon after its first 
discovery. Containing, as it does, so 
great a prmciple of vitality, F. C. con¬ 
tends that no excess of it can be inju¬ 
rious, which is one of the points we 
differ upon, although it has been shown 
80 stimulating, as to cause a more rapid 
4 ciroulation of the blood, marked by an 
increased pulsation, and to afiect the 
brain to such a degree, as to occasion a 
perfect delirium, during the short pe¬ 
riod It can be inhaled, and that animals 
confined in it have been known to die, 
not from the gas having been expended, 
(as F. C. once^insmuated) for another 
anhnal placed in the residual air, has 
been found to live. 

To sum up the whole, then, if I find 
those effects produced by a humid at¬ 
mosphere, on account of the oxygen it 
yields to effect the work ofMecomposi- 
tion, and that, on the other hand, ear. 
Sonic acid gas is the most powerful 
antiseptic known, for checluDg the 
putrefactive process, I think 1 have 
made out my case; and that Hme-^kiins, 
in consequence of the fixed air they 
give out, 80 fer from bdng prejudicial, 


are beneficial in counteracting the (d. 
'fects of a humid atmosphci^- 

Let me assure F. C., however, that 1 
am not so far wedded to this opinion, 
as to be lost to conviction, if the coii' 
trary can be shewn. If he, therefore, 
can throw any light upon the subjerst 
which shall make it clear tliat I am in 
erron let him do so< But let him not 
misrepresent what I have said, and then 
turh round and'say, “ these are grossly 
eiToneous notions.”—I have the plea- 
sure to remain, 

Your very obedient Servant, 

S. C. Gmo. Hrnricits. 


UTILITY OF BOTANICAL SrUIUES. 
To the liditoT of the Mechanic^' Higinler. 

Sir,—N ow Jkat.the season for com¬ 
mencing the study of that deligliitiij 
and useful science. Botany, is arrived, I 
take this as the best opportunity to 
direct the attention of your readers to 
the subject, in order that they may be 
induced to devote a little time to a 
study wbich will afford the greatest 
amusement and dehght, and add double 
gratification to their summer excursions. 
It either of your readers, unacquainted 
with the subject, knew but a small 
art of the pleasure experienced by a 
otanist, upon /inding a plant lie has 
long sought alter, the associations ctm- 
hected with a simple flower, or how by 
turning over his herbarium, and tiiidmg 
plants collected from every country in 
which he has travelled, he is enabled to 
recal to his recollection tlie rornaiilic 
spots upon -which they grew, he woiiM 
need no other inducement to the pur¬ 
suit of Botany; yet these fruitful sources 
of pleasure are butja small part of the 
gratifications connected with a study 
of the vegetable*'kingdom. Add to 
this abundant and ever varying amuse- 
iftent the utility of a kuowlMge of so 
great a division of the works of nature, 
independent of its religious and moral 
use, it teaches us many important fact* 
relative to the means of satisfying our 
bodily wants and increasing our world¬ 
ly enjoyments—it rfiows how to dis¬ 
tinguish sifch plants and trees as are 
adapted for food or medicine, for build¬ 
ing, for clothing and the many pur¬ 
poses ofijtility, luxury and ornament 
to which tUey may be applied. 

T,. Theatndy of this* science is besides 
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exceedingly*ea8)r/ it require* no eatpen- 
sive apparatus either for experiment or 
illustration; » strong notifying glass 
and 2 or 3 books being aJl that are 
npcesssary. No laborious study, no 
vicdent exertion of body or mind is 
requisite to'the botanist, a iittle care 
and attention only is required, while 
the pleasure is no less at the commence¬ 
ment than during our further progress 
in botanical pursuits, *It may be sup¬ 
posed that Londoners have not an op¬ 
portunity ot^ collecting specimens of 
flowers; but nothing is more erroneous 
than such a supposition; for the melro- 
polis is surrounded with places which 
afford ample means ‘for the botanist to 
gratify his inclinatioh. For instance, 
most of the •wafer-plaTi\ may be found 
either on the banks of the Thames be- 
Iween Richmond and London or on 
the River Lee, Hampstead Heath and 
its neighbourhood produce many cu¬ 
rious specimens, as several of the^/crwS, 
spleenviort, polipody and the su/tdtte. 
Tile vicinity of Sydenham agd Nor¬ 
wood abounds with a great variety of 
woody plants, while Epping and Hain- 
ault forests produce several of the 
orchises, heaths, &c. &c. Many 
plants which, from the distance from 
London of the places where they anf 
found, cannot be so easily gathered, 
may be procured in great perfecUod 
at our herb shops. Many other indi¬ 
genous plants are also ailtivated in 
our gardens, as thrift, London pride, 
saxajrage, &c. &c.'&c. For the col¬ 
lection of those plants which grow up¬ 
on chalky ' or sandy soil as w'ell as the 
sea plants, he must take advantage of 
his water excursions to the Nore, Mar¬ 
gate, &c.—when he may very easily 
fill his sandwich-boiP with food for the 
mind, instead Jlof the savoury viands 
it was made to contain. These aie 
not all the resources which a young 
botanist may avail himself of, but thpy 
^re ampljT sufficient to ensure a very 
considerable acquaintance with British 
Botany. 

, I would now give the young student 
some plain, easy and practical hints 
to direct his pursuits in this delightful 
science, were I not fuarful of trespassing 
too much upon yotfr pages i^this tl^n 
must form the subject of^other letter, 
whicli shall be fiedt immediately upoQ 


auy mtimation Brom you, sir, that it 
would be likely to prove acceptable to 
yourreaders. In the mean tune 1 would 
recommend to their notice that part of 
Mr.^heeler’s lectures lelative to the 
names and distinction of the classes and 
orders. . 

It will I trust be remarked, that I have 
not in these few observations at all in¬ 
terfered with the object of Tybo, in¬ 
serted in your late numbers; but par- < 
ticularly request thatgentlenian to con- 
timii! his valuably letters, hoping they 
will meet with 'that attention to which 
they are so well entitled. 

’• Francis, jun. 


VENETIAN BLINDS. 

To the Editor of the Meckavics' Register, 
Sir, —Oftentimes, when writing or 
rasKling, I have felt the light, as it 
came liorizdntally, rather painful to my 
eyes. I believe we all prefer a descending 
light. To obtain relief, I have lowered 
a Venetian blind to the cill of the win¬ 
dow, and so turned it as to darken tlie 
room. I have then reversed about six 
or eight of the upper laths, so as to ad¬ 
mit a sufficiency of light, which TaM- 
ing in nearly perpendicular rays upon 
what I might have befJire me, came to 
my eyes mildly and agreeably re- 
fleeted. 1 think Venetian blinds might 
be easily constructed so as to be low¬ 
ered at top after the bottom lath has 
^been let down. This would effect 
more completely what I do by placing 
the upper laths with the inner edge , 
downward to admit liglit, and the lower 
laths with the inner edge upward to 
exclude light. The thick top lath, 
which turns on two or three swivels, 
and supports and regulates all the other 
laths, might have lines attached to it 
for the purpose of being lowered, and 
might still perform the very same office 
it now does. I throw out this hint to 
my brother mechanics, who are blind 
makers, and shall be very happy to 
impart the result of my meffitatiou up¬ 
on this subject.' 

Artists generally ploae the lower part 
of the window-shutters for the sake of 
a descending light. I think, among 
others, they would be purchaser of 
this sort of blinds. 

Yours respectfully, 

\ Deptford, J. P. 
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BAFETV FOR LOADED FIRE-ARMS. 

Sir,—F rom Uie frequency of acci¬ 
dents arising from persons incautiously 
handling loaded fire-arms, 1 hope you 
Will not consider the following sugges¬ 
tion unworthy of a place in your pages. 

Let every person on loading any 
piece, which he intends to keep by him 
m tliat state, fasten to the trigger a card 
^ having the word “ LOADED” on it, 
“ in legible characters. He might also, 
for his own information, add thce^on- 
tents of the charge, aSid the date when 
it was loaded; 

Tf any person was to take up ^ piece 
so guarded, they would be cautioned 
by the card, and it is to be hoped, all 
danger would be prevented. ‘Gun- 
Miiiths might have cards printed for this 
purpose, which 1 have no doubt would 
meet a ready sale. < 

Yours respectfully, 

W. B. jiiii. 

MarrA 15, 182G. 

No 10, Geor>’c-7/(tri!, Lotnbard-slr-ri t. 


Humming uirds. 

“ The climate of the Brazils is de¬ 
lightful to a proverb; and the entrance 
into the harbour of Rio Janeiro is said 
to be even more ma^ificent than that 
of Constantinople. The landscapes of 
the Brazils derive additional charms 
from the quivering of the Ilunimiug 
Bird, the hues of which arc the richest 
in creation, and are continually vary¬ 
ing in different lights. The Indians 
call them ‘ snn-bcams^’ their nests 
hang at the end of the twigs of oranges, 
citron, pomegranate, and other odorif¬ 
erous trees. Such is the bird tliat giics 
lite to every shrub ami flower in many 
parts of South America; while iti Afri¬ 
ca, the Crcep^'i', a bird of hrilliaiif 
plumage, flutters from hlossfun to hlof, 
soin, and sitting on the edges of the 
corollas, sips the honey from rneihfcra, 
and waibles m a most delightful man 
Her,”— Jhiviboldl'i Personal Naua- 
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Query, No. 42, Page 240. 

BRANDY AND WATER QUESTION. 

Sir, —Thinking 1 have discovered 
a shorter method of answering the 
Brandy and Water question of G. 
Morley, tlian that offered by L, B. W., 


1 hope the liberty which I am taking 
in intnidiiig it in youi valuable papei 
•will be excused. The answer is 
worked by geoiuetdcal progression. 

* I remain. Sir, 

Yours resiiectfullvt 

J.' U. II 


Ifrandi/ taken out. 


First Term 1 


Ratio 


0 

10 


No. of Terms 10 


I 

s 




/ 0 \10 

1^—j ^ .3486784401 

1 — .318()784401 = .6513213500 

' 1 

.. . 1 — ^ .1 ) .6.5132fj5's)9 

, 6.513215599 

* «• 

if 


Idrst Term 10' 
Ratio 

No, of Term* 11 


Brandt/ left in. 


(i’o)'” 


» 


» .3486784401 
10 


3.486784401 
C.513215599 ^ 

lo.ooooooqoo Gallons. 


I 
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Query, No. 42, P^e 240. 

BRANDY AND WATER QUESTION. 

Sir,—T he. solution of the BcAndy 
and Water question inserted in No. 75, 
p. 303, of your Register, though 
correct, and neatly performed, is only 
a solution to that particular question; 
atid, consequently, a very partial one. 
This, however. IS not tlie sort of solu¬ 
tion required, T conceive, by the pro¬ 


poser, who, perhaps, would prefer an 
algebraical one; and, as in general 
solutions, all tlie particulai’ cases aiu 
included, 1 have been induced to offer 
you the follovdifg, derived from gene¬ 
ral principles; leaving to your discre¬ 
tion the propriety of inserting it. 

I am, Sir, 

,;j Your obedient «ervant, 

, A Mc7tthcr*Qf the fipita'jirldi 
McchJiucs' Institution. 


Geiiaral Solution to the Jlrand// cr^d Water Question. 

I.cl a — the content^of the vessel, = the part witiuliavvn, and m tlie iiimiher 
of draiig’lits. 




Then - ^ the first draiinlit, and a — 

n ’ ’ 71 


na — a , ^ . na — <1 

- - = what remains. - - 

71 • ni 


2d ditto, and 


710 — a na—a ^ a(n2 —2n+1) 

f» 7|2 71 


”(' 7 'r= 


2d remainder. 


—2«4-1) 

7i3 


3d ditto, and + 3«-l) 

«- n^i 


-- ^ — 3d remainder. 


g(77*—.37|2 +3a—1) 




4th ditto, and 


3n2 + 37i—t) 

" ♦' '«» ■ 


0(773— 3n2 4. 3„ —1 ) 

„4 


«(m *—4n3 + 6772—4,1 + l) 
nt 



4tli remainder. 

« 


Here the law of the series is aiiflicienlly manifest; lienee the qiiiiiility of braitdf 
iriniiiiiing after m draughts = In the present case, a = 10, 77 =» 10, 

and 7 « = 10. ^y**==10 >c 3,486784401 ; and hence the 


water = G,.-!13215599. , • 

4 

7'he formulffi heresU'duced will apply to any similar question ; whatever be the 
contents of the vessel, the number of draughts, or the quantity diawn each time. 

m 

Query No. 48, Page 271. sheet brass, into which I put, evenly, 
blueing or colouring steel. some clean brass filings, and warm 
In answer to a Constant, Reader, them for fear of damp, to dry them, 
"ho wishes to know what is the me- T then lay on my steel, which must 
diod, at present in use, for colouring, be first perfectly polished, and hold it 
Or blueing, of steel, 1 beg to state that over a gentle heat; for small things, I 
die meth^ which 1 use, an^ which I. generally use a candle, and in a short 
^hink is as simple and easjl^as any, is linie the article liecomes^a fine blue, 
^ follows. I have a pan made ^f thin which 1 do not touch till cold. 




ANIWBMTO 

- OiTimv No Page 353. into two eousJ parts gfw ond gmd. 

„„„o» " toggle M/. 4 gim« 4u u, 

I Rill —I bee to offer the following an- gmd^ kgmd is equal to gkfd. And by 
™?«^^aSoainvovirla8tRe. reasoning iu the same manner, rt » 

* I r- *“k w. 

SrlheltSgle^LTwm be divSS Fewhurch-street. 



Qurby No. 63. Page 352. ' four divisions will contain Uirce tn- 

DIVISION OF A SQUARE. angles, making twelve in J-n*? 

' Divide each of the three remaining which triangles, according to th® 'J ' 
sides of the square into four equal prop, of the 1st book of Luclici. a 
parts, ■ and draw lines from every third equal to jeach other, for Uiey Siam 
point, counting from one of the upper upon equm bases and between equa 
angles to the centre of the square:— parallels; and as each division con ai\ 
This will divide the figure into four three triangles, it follows that the w lo 
parts. By drawing dotted lines from figure is divided into P * 

the remaining points also to the cen- by the lines A P, AC 
tre, it Will be evident that each'of the "• 
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Qurby» ifro. 53.,Vol. HI. page 319. 
Cause OP the reportsof fire-arms 
Sir,—I n reply to the query of S. E. 
A^h, (No. 53.) I must ii^orm him that 
tlie report of a gun or cannon is caused 
by tlie constituents of gunpowder, 
when ignited, entering into a ndinbcr 
of new combmationsj and becoming 
instantly converted into various gases, 
the sudden expansion of which, striking 
tiie air wittSfgreat violence, produces 
that detonation or report, the cause of 
which was the^bject of his inquiry. . 

Perhaps itmay not be useless to^nform 
him that the suddqn formation or de¬ 
struction ‘of an eWic fluid always 
causes detonation gfi^po’v.'dcr is an 
instance of the fonner, and the explo¬ 
sion of a mixture of oxi/pcn and /ly- 
drogen gases may be adduced as an 
instance of the latter, where a vacuum 
is produced into which the surround¬ 
ing air rushes with great impetuosity, 
and causes the loud repoft, ^ittendant 
on that experiment. 1 need scarcely 
oliserve that n'oter is always formed 
by the explosion of those two gases. 

Trusting that this will fully satisfy 
his inquiring mind, and thanking yop 
for the space ray letter may occupy in 
your pages, 1 remain. Sir, ^ 

Yours, &,c. &c. 

Pierre, M—. 

Jfigh Street, St. Mart/-tc‘l>one 

Query No. 44. Vol. IJ. Page 271. 
Plates for a Voltaic Pile. 

In answer to T. E. B. I beg to state 
that the plates foe constructing a Vol¬ 
taic Pile, may be procured either at 
Newman’s,Lisle Street, Leicester Square, 
or at Knight’s, Foster Lane, Cheaji- 
side. The expence of a small set, 
twelve^of each (csspper and zme), will 
be but Uifling. • 

\ * •H. W. Dewhurst. 

Query No. 65. Page 352. 

MOULDS for plaster MEDALS. 

In reply to the inquiry of E. H. 
let him lay the medal, slightly anointed 
with sweet oil, on I flat board; sur¬ 
rounding it at a sraml distari?e with a 
rim of pasteboar^ ahoflt* three times 
the thickness of thC modalor he may 
fasten the rim close round it; but in 


this case, a !similar lim must be used 
to the mould, when taking casts from 
it. Having done this,, take stone 
brimstone, and red lead, about equal 
weights; mek them in apipkip,aad 
when thorcughly incorporated, pour 
the mixture on the medal, prepared 
as above; when cold, remove the medal 
and the mould will be fit for use, fron^ 
which any numjier of taste may be 
takbn. If the medal is silver, plaster 
must be used for the mould, instead 
of tl]p above, which would blacken 
the rftedal. 

Yours respectfully,' 

,, W. B. jun. 


QUERIES. 

No. 67. 

WuAT should be the thickness of n 
cuhicnl vessel of lead f the length, breadth 
and depth of which, on the external su¬ 
perficies, arc each 10 feet, so that it may 
sww in the water with two persons in it, 
weighing 22 stone, and have two fert 
perpendicular above tlie waft-r’s surfij^c, 
the density of the water being, to^tliut of 
the lead, as I to 11.34? 

R. Skilbeck. 

King Street, Soho. 


No. 68. 

Requested, the mathematical con. 
struclion of that curious drawing, called 
lhc_ll0BlJ40NTARlU!* 

• . An Amateur. .• 


No. 69. 

Sir,—P ermit me through the'medium 
of your interesting work, to ask, whether 
that delightful instrument, called the 
musical glasses, is to be purchased in 
London, and also the best method of 
tuning conunon limiblers or drinking- 
glasses, BO that they may answer the 
same purpose. 

An Amateur. 
No. 70. 

Sin,—1 ^hall take it as a particulnr 
favour if any of your |Correspondents 
will, through your ^steemed publication, 
inform me of the most approved mctliod 
of making tracing-paper. 

Yours, &c. 

R. T. 

* * 

No. —. 

If the question is not too simple, 1 
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should feel olilig-ed to any of yoiir mu 
iiierous Correspondents who would in¬ 
form me what is the best method of 
cleaning a brash from paiut ? 

1 J. S. 


GOTTINGEN OBSKKVATOHV. 

His Royal Highness the Duke of 
Klussex, with tliat ardent zeal for the 
promotion of useful science, which 
forms so prominent a tr?,it in his cbartir,- 
ter, has presented to the University of 
Gottingen for their new ob^ervafory, 
a transit clock completed on the ‘most 
improved principle, by Hardy, 
who made a similar one for Uie Royal 
Observatory, Greenwich, , and for 
other public institutions at home and 
abroad. 


TO CORRESPONDENTS. 

We can BRSure Mr. Gloyn that onr only 
motive for declining the insertion of his fir<it 
letter was, that it involved some poiiils con- 
uerted with religious Bulijects, the discusrion 
of which, he must be awsre, is totally Incon- 
Bla^ot with ttie objects of the Mkchanics* 
Rkoistbr. The letter we have since received 
from him, enables us to give his own account 
of both the remarks which he charges our re¬ 
porter with having misrepresented; and this 
we do with great willlugncas, leaving the mem¬ 
bers to Cbrm their own opinion on the subject. 
Mt. Glovn says, first, that his observation 
was, that *' the Mechanics’ Register might be 
considered as the orgail of the Institution,'* not 
ilheoutAorlscdorgan ; and secondly, th&thedid 
not say that “ the Society ought to have been 
consulted, before the advertisement was insert- 
•d," but merely “ expressed his surprise that 
the Committee did not, by their Report, inform 
the 3 c<^icty that tAcjr had inserted such an ad¬ 
vertisement.” With respect to the adveMsse- 
ment itself, we candidly confess, that we did 
not entirely appitive of it. Our objections 
were, however, of a nature very different from 
those upon which Mr. G1.0TN appeared to lay 
•o much stress; for we are decidedly of opi¬ 
nion, that the Committee are perfectly justified 
In letting the Theatre'on Sundays, as well as 
other days, for purpusea which are not contrary 
to the law of the land j but while we are willing 
to allow Mr. Glovi^, olid every other indivi¬ 
dual, the full eidoyment of their own ideas on 
religious matters, we are atill of opinion, that 
even if the majority, or the whole of the mem • 
hers of the Institution, were disciples of Mn 
Taylor, the Society, as a body, would be guilty 
of an act of madness, were they to suffer tlie 
Theatre to be devoted to an attempt at the sub¬ 


version of that religion wblcli is apart of the 
established law. We certainly thought, that ta a 
subjects were blended together in the adve> 
tisement, which should have keptseparate ; but 
we are convinced, that the Committee were ac¬ 
tuated only by a dealt e to benefit tiieInstitution 
by its Insertion. We are not sorry that Mr. 
Glovm brought the subject undet the cotisiile- 
ratiofi of the meeting ; for, as we are Informed 
that the advertisement has not been repeated 
since, we tiduk this circumsta^^ce must con¬ 
vince those members irho objected to it, 
the Committee are iinxioiis, if possible, to meet 
the wishes ol ail their coiisUb.enl 8 . 

Our sj'nccrcfiiend, T. M. B. lias our siiicof 
thanks fur his very abi^iulmadveisions <111 our 
manifold impcTlcctm'iS. lie has doiieusiii- 
just ce, but ill spifc of ( 5 ur efforts to put 010. 
selves in a passion wlthiilin, \te could not heiji 
admiring the manly and energetic style ol lin, 
letter, which we read from beginning to end 
w'lyi suriirisiiig good humour. Wa are happy 
to add, that the rancour and pas-sion wnn 
which he charges us, have subsided Into a per 
feet calm , ^and as n'e cannot but suspect, lliut 
our correspondent’s mental theniioineter wus 
approximating tojevei-heat, when he dictated 
his commituicalloii, we hope, by this time, vv 
may congratulate him 011 having arrived at tli 

same cool temperature as ourselves, 
a 

Invbstiuator’s letter has been transmitted 
according to his request. 

f 

• We cannot resume the discuasion which i-- 
die subject of JuvENis Awmiratob’s lottci 
•9 W. K. M. is requested to accept onr IbanKv 
for his suggestion, which we shall lie happy to 
carry into effect, as soon as we can make ai 
rangements for tliat purpose. We shall lie o!i 
liged to him for the article to which he alludei 
and are willing to leave its length to his own 
discretion j merely requesting him to condense 
it as much as may be consistent with perspi¬ 
cuity. 

To Eiv Fekund wc reply, that the mean¬ 
ing of tlto sentence alluded to is, that theic 
are four cutting teejjioK: each jaw. 

W. C. has been partly anticipated, 
will he attended to in oui< next. * 

Mr. DEwnoRST’Sintentions, we have no 

. -v 

doubt, are friendly, but he must allow us to 
. form our ov^n judgment of whatever emo- 
jnunlcatioBS he may tiwnsmH 'to us foi in¬ 
sertion. The specimen be has iiiclnaed ni 
his last letter is by 10 means a favournbio 
one. . ' 

, Several of otir Correspondents will find 
their favours iiuerte^*jh the present Nuni 
her, and Others will be nlieuded to as soou 
as possible. 
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DU. Vf^OLLAStON'S CAMERA LIU lUA. 


DR. WOLLASTON’S CAMERA LUCIDA. 

Tins ingenious instnnnent is appli¬ 
cable to the purposes of drawing ob¬ 
jects trom nature, and of copying, 
enlarging, or reducing' drawjngs al¬ 
ready made. It is represented in ope¬ 
ration in the froiitispiav to tlie pre¬ 
sent Number (fig. 1), and consists of a 
'^lass prisyn. a, mounted upon a stand, 
but seen detaclied at,fig. 2, and m ^sec¬ 
tion at fig. 3; which jfi'isin receives the 
picture of any objects plticed before it 
ill the direction of the rays shcwa by 
the dotted lines, h,b: the picture be¬ 
ing very distinctly seen by looking 
down perpendicularly into the pwsm, 
in the manner represented Ijy the eye 
situated at c. 

The intention of the CA,VKnA Lu- 
ciDA IS to throw the jueturo lormed in 
the prism down ujiou the fable oi pa¬ 
per below (1), for (he purpose of ti’a- 
cing its outline wiUi a peiii il. This is 
effected by a particular adjuslmint of 
the eye-hole in the sliding-jilatc,® d; 
attention jto wlm]) eirciiiiistaucc is, 
above all olliers, necessary iii using 
tins instrument. 

Tlie stem V Inch siqiports the prism 
is conneeled, by a double joint, with 
the clamp at the bottom; so tliat its 
inclination may be altered in any di¬ 
rection. The clamp is intended either 
to screw ujmu the edge of a table,, or« 
to lie down tlat as*1i fulcrum. 

» The prism is attached' to tKe stem 
by means of its jiin, which slides iiifo 
a hole at top ; and as tlic squareness of 
(he pieflire depends upon (he truly 
horizontal position of the axis of the 
prism, the joint f, will allcwv of tfiis 
adjustment. The prism must be tvlirned 
vertically upon itft pin, and hornt/n- 
tally by the sliding of (he stem in its 
tube, until the flat glas? face is di¬ 
rectly opposite the' object to be delin¬ 
eated. 

In the horizontal representation of 
the phte d (fig.2) a sraalllliole will be. 
seen, through which the picture is to 
be vjf'weil in the prism ; and if this 
slider is so adjusted, by luaiing upon 
its pivot, that the edge oi (he glass 
pnsm mlerfcpts about half the ho'e, 
then by looking down j^erpendiculariy 
through the hole, the pictuie will be 
seen ui the piis.n, and at tlie same 


tune, tlie fingers and puRcii of the 
draughtsman below. By tliese means 
the point is enabled to trace accurately 
the outlines of the picture apparenthf 
depicted upon the table or pajier, as it 
h fig. 1. 

With respect to the magnitude of 
the intended d’-awmg, it should be oh 
served that, as. the dotted lines, <• 
whu'h descend from the prism to the 
table or paper, c/ri'c/^ge, the magnitude 
or scale oi the drawing uiiuer the hands 
of the draughtsman, will depend upon 
•its distance Ifom the pdgin, which iii.iy 
be regulaled at plcgisure, by drawing 
the sliding stem, i^niorc or less out ol 
the lube ; oliscrv^ that the stem must 
be slightly illumed from the perpen ■ 
diciilar, for the purpose of bringing 
the picture clear of the clamp at bot¬ 
tom. It IS recommended that, for all 
djstant objects, the sti'm should he 
drawn out ol the tube to the iiiaik 1) 
engraved upon it; and for olijects that 
are two, ^flirce, four, or five feel fruiii 
the prisms, the stem should be drawn 
out only as far as (he respective maiks, 
two, three, four, and five; hut aitoi a 
little practice, it will he found that sii;h 
f'xactness need not be attended to. 

If the strength of light falls upon 
^be olject to be drawn, and the light 
whicli falls upon the tiaeiiig-pencil hi 
equal, then tlie eye-hole may, as above, 
he cut by the prism exactly in the mid¬ 
dle, But if the light upon the oliu'i t 
he more intense than that wJiieli l.dl^ 
upon tlie jK'ftcil, the sliding plate must 
he drawn back a very small distance, 
in Older to make tlie tracing point vi¬ 
sible ; or, if the light whieli falls iipnii 
the pencil be Ihg strongest, then tlic 
sliding plate must he pushed forwaid a 
spiall distance over the prism, in ordci 
to inaRc (he object more distinct, v. hich 
a little practiccc'^l make familiar- 
Brightdaylight (but outof tijp sim^hiiiej 
will always be most favourable to the 
use of this instrument; it may, how¬ 
ever, be used by candlelight, altculion 
being paid fo the distribution of hghb 
as aboie. 

i ;lf an original drawing be placed at 
one fool from Ihf face of the prism, 
and the* styni be extended, so that a 
perpendiculaP'bne ^oin the table to (he 
jirisin Ijc one foot? tljen tli^oiilhii" 
traced by the pencil v/ill bPfi copy 
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upon tile same scale as tlie original. 
If tliB original be at two feet distance, 
and the table only one, then thfe copy 
w^l be half the scale. If the original 
be at one foot, and the table be at three 
feet, then the copy will be enlarged to 
three times the scale. • 

In this application of the instrument, 
care must be taken to^lace the centre 
of the original diuwmg directly oppo¬ 
site the face%of the prism; and it is 
also to be observed, that the drawing 
to bo copied should not be very large, 
or it would, case, become dis¬ 

torted towards the^treraities. 

The instrument be used with or 
without the leases, A /, attached to 
the jirism. For an bid or long-sighted 
persoor the convex lens, i, sliouTd be 
placed under the prism, as at fig. 1. 
For a short-sighted person, the concave 
lens h, should be turned before the 
prism; or, for a perfect-sighted pereon, 
they may both be dispensed with, and 
folded back. * 


LONDt)N 

MECilAN'lC.S’ INSTITUTION. 

MK. TAlLSl’s 

Ptl'TH f.ECTiruK ON EEBCTBICITY. 


PI.A'1'E KI-ECTRICAI. MACIUNS—NROATIVB 
As WEI.r. AS eoMTIVB KLBCTBlCriAr 
OBTAINED niOil IT—EI.ECTRICAI. AN- 
PCnOI'B—ATTIl vtriio.v OF msiTivc 
AVI) Nr.OATlVK bCECTRlCITY FOR 
Even »>rncR— scpbrioriti' of ttihjk 
OVbB THIN til.ASS FOR I I IK ELECTKI- 
<Mr, RATTKKV, StC —f’URFUKATION OF 
riXFOlEAND CARDS, BY THE EI.ECTR1C: 
fluid, &.C. 


AiONiiAY, MAj^icii 20 rn. 

Mr.Tai DM peiTtii Hied tlie ex|)eriiiieiiU 
of lln* prcsiMit evening witli tlio 
iHacht'U'f iiistoud cyliiidi iral nia- 

clliito n>sntilly iMiipIoyed ; and Ik* coih- 
menced Idwlectuie hy cnlliiig tlm attiAi- 
tinn nf bis Rudieiiee to tlie ciniKtriicUon 
“f Ibis apparatus, in which tlic elentricify 
'« ctrolvipd by the friction of silk on u 
hir^e i-iroolar plate'of glasi^ it’liicli is 

st^l»^titlltect for the glass cylinder ut. 
tuahed to the■ coinmoii machine. The 
I'late-iiiarhiiie posseAes cuiisiderubl« ad¬ 
vantages ; bill It has been supposed, that 
eleitrioity caniuR^bt' piodnoed 
y'*> il is Msiiflly conslineleii, he- 
* *"se |ij)e' iiiarltine eannnt lie^ii>.ul.iteil 
"ithaiit )il icing it iipnii I stod wiili 


glasii legs, and using a glass hnnitle. 

This, however, isnn erroneous opinion, 
for n jar umy be charged negaltvelt/, a» 
well at pasiiiuelff, by the plate-inachine. . 

To exemplify this fact, Mri Tatctm sus¬ 
pended a LeydAi jar to the conductor of 
the machine, and held the knob of a se¬ 
cond jar ill contact with ihe exterior 
coating of the first while the machine 
was turned ; and the effect of the expe,*** 
riment was, that the first jar became po- 
aitiifeltf, and second negatively 

charged. 

In the course of his remarks on the 
phcndpieim of electricity, the Lecturer' 
introduced an amusing anecdote of an 
individual who, some years ago, obtained 
a degree of celebrity by his nocturnal 
exploits, in disturbing ihe repose of his 
neigiibours by knocking at their doors, 
ringing tli^ir bells, &c. This person, 
who was a grocer, ^was known by tlie 
name of Count Fig ; ami a genllemnn 
who had been iinnojcd hy his eonduet 
devised n plan forciiring liiiiiof his tiicks, 
which met with complete sucecs,. The 
geiylciinn connected tlie knocker of Ins 
door wiili the knob of a Leyden jar, hy 
means of n wire, and planed anothei 
wire, which coinuiunicateil with ^le 
exterior of ihe jar, under the door, in 
such 11 situation, that any person wlio at¬ 
tempted lo knock at the door must tiead 
upon it. He chained the jar pretty 
liighly, and the result was exactly what 
he uhticipated; for the Count tiod upon ' 
the wiie, and the inoiiH'iit he loiiehed ihe 
knocker, he receivj^l so seieie a sluM*k, 
tliat h^vvas Uirovvii backwaiils upon tln'^ 
jiaveiiient in a slat*' ol insensiln!iiv, 
where lie was found and recognised by 
some girls of the town, and it is neetlle>'. 
to add, that fins ndvciitino gft'e loin a 
lesson which lie did not soon forgi-l. 

The iiiiilnal attiactioii of jioutnc and 
rtP^tiie Cieelricit y, or of liodies in n ,■ - 
(lintdiml or (ItJti'Wnt sl*Je, was lon'ibU 
shewn by an expeiimerit vvilli the elci- 
troplioiiic. On llic iTsinons plate ol ihis 
instrnineiit the Leetnrcr li'iic'i'd sncees- 
sively with the knidis uf two jars, the 
Iflteis P iiiul N ; the fornici with a po'/- 
/iH\ and rtie hitler wilh a neoatiit- jar. 
Me tlien piojxdlcd upon these letters lnnn 
an Indian inldier holtlc, a powder con- 
sislin|> of a iiiiMiiio of red h.id and si//- 
phur, wlien il was iminediati ly seen that 
Ihe letlei Paltriicied only the sulphur, 
anil the letter N only the red lead, and 
*the two letters, therefine, nppeaied re¬ 
spectively ml and yellow. The same 
rireet iv.r. also shewn hy piopelling liia • 
liiltt ii'ui lie!s ii]iiii! file t.iiohs ol luo |:ii.. 
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tlie one p^aitive/y, and the other nega- 
tirely i lmrwed; for in this case, the former 
jiir grleeted the sulphur and tlie latter 
tile leil lead, and their knobs of course 
exhibited the two cliiS'ereiit colours as in 
the former experiment. • 

It iriis doubted, At one time, among' 
electricians, whether thick or thin 
glass was preferable for the construction 

«. Y,f nil electrical battery, but the Lec¬ 
turer thought'the super iority of the latter 
might be easily deiiioifttrated by a vnry 
simple experiment. then produced 
two pieces of glass of the same size, but 
of rery ditfciciit thicknesses; tlif one. 
being of eotitnion window glass, and the. 
other of thick plate glass; both were 
coated {ritli tinfoil, and being succfss- 
ivcly charged with the elcctiic fluid, it 
was found that the thin plate required 
about hre turns of the machine to charge 
It, while the. thick plate wasciiarged by 
half a tuin. I'luiii this experiment, it 
was evident tliat the thin plate was ca- 
pphic of containing a charge nearly ten 
times ns strong as the thick one, and, 
(onse<|iienlly, that Ihtn glass -was bet- 
lei iidapred for the coiistriiction or a 
buttery /hick. The only disadvantage 
is, I*, a I if the glass be loo tiiin, a spoil- 
raucous dischaigc is apt to bu'ak the ,|ar. 

Mr. I'alom then performed the expe. 
iiinent of directing the electric fluid 
through the sides of a phial filled wiili 
oil, by means of a steel point which 
pussed through tlic rnrk, and was suc¬ 
cessively directed to difl'cient parts of 
Its interior surface, ^ide Vol. I. p. 41 .) 
The pLial wits eoinpretely peiforj^led in 
Seteral places, one of the fiactures be¬ 
ing marly an inch long; the oil oozed 
thioiigh tlie pel filiations, and if the 
operation Ibid been continued, the bot¬ 
tle would have been completely sepii. 
inted into two parts. 

A huge battery jar was then chargVd, 
and the shock wns piissed repeatedly 
thioiigli a piece of tinfoil, and several 
pieces of caul placed together. These 
snbstanees were completely peiforated, 
and the l.eelwrcr observed that, upon 
examining the orifices, it would he 
.seen that they were perfbra^ed down, 
ica’d-, which disimetly marked the 
eour-e of the fluid fiOin the iiitniur to 
the exterior of the .tar. The cards were 
then thiown among the Members in the Pit, 
whoweie requested to notice that a sul- 
phiii oii.ssmell might he distinguished,upon 
applying them to the olfactory nerves. < 

Alter some further observations, Mr. 

.Tatum eoiiehuled his lecture, by re¬ 
peating the final experiment of the pee- 


eeding Friday evening, in Vrder to af. 
ford those Members' who were not elec¬ 
trified upon that occasion, an oppurtu- 
nity of participating in the pleasure of 
an electric shock. The communicaiidh 
being formed ns before, some hundreds 
of the spectators siiceessively partook of 
the tfent, and the lecture terminated 
amidst the laughter and plaudits of the 
audience. 

MB. tatum’s 

SIXTH LECTURE ON BLBbTRICITY. 

COMPARATIVE EFFECTS ^ ELECTRICITY 
ON CHILOBEN AND ADULTS—FUK'niER 
EXPEHIMKN’rS WITW THE LEYDEN JAB 
— MATERIALIT'^OF THE ELECTBIC 
FLITID—KLEOfte^CAL BATTERY—COM¬ 
MUNICATION %T MAGNETIC PROPER. 
TIES BY THE ELECTRIC SMOCK, SlC. 

TIIDRSOAV, MARCH 23D. 

On comnicnciiig the present even¬ 
ing’s lecture, Mr. Tatum observed that 
he had leueived u letter from a gentle¬ 
man, whom he supposed to be a Membei 
of the Institution, reqne.sting some mfor- 
iriation on the suhiect of administering 
electricity to a child. The Members 
were aware that he was not a incdicnl 
professor, and he acknowledged him¬ 
self incapable of giving a decisive an¬ 
swer to tlie enquiry that had been made 
With lespect to the eompaiativo effect 
of an electric shock on a cliild and an 
‘aged'person, he thought, however, tliat 
there' was little difterenee, except that 
the constitution of the one was o'lei 
than that of the other; and, as it is 
known tliat fluids are good coudiictors 

ol eleetiicity, this cireunistaiiee might 

make some difterenee*in the eti’ect pro¬ 
duced upon children and elderly per¬ 
sons. But whether \lie effect of an elec¬ 
tric shock was likely to be more bene- 
fieldl in.the one case than in the othei, 
the Lecturer did noj^reteiid to deter¬ 
mine; he had not,'in the course of his 
rentling, met with any obseriuntions on. 
this point, and he considered the ques¬ 
tion more adapted to the consideration 
of a medical man than to his own. He 
thought thay any opinion as to the me¬ 
dical effect of electricity ought to h« 
founded on experiment, and as he bad 
mo Opportunities ofsinaking tboae expe¬ 
riments, w,hich coiiul alone enable hiw 
to speak deciswely on the subject, be 
trusted that the gK.uleman who hod 
written td him would n<H suppose that 
he was actuated by motives of disre- 



MR. TATUV’S LECTURE ON ELECTIlICITr. 




S|>ect) in no^giviiijr a more satisfactory 
answer to bis enquiry, lie was lioppy 
to find that there were individuals in 
the Institution who were animated with 
a sfiirit of enquiry, and who were dis¬ 
posed to put questions, and also to 
ngitate in their own minds those siib. 
jeots upon which they wished for further 
information. . Every part of science is 
calculated to improve thfe mind, and we 
may deiive advantage even from the 
study of metaphysical questions. It is 
true that mmaphysics laboui’s under 
greater disadvantages than physical sci¬ 
ence, because ii\§^uphyHiral facts are not 
ileiiKiiistnible b> exMi rinicnt. The Lee- 
iiircr had lieard ser^ml porsniis disput¬ 
ing Mpoii a niefaphysiiSd point, and each 
(laiined the vietory ; .buSlhis is not the 
lase with physical science, jn which 
the various truths it incnlcaies are sus¬ 
ceptible of cxjici iiiiciitiil pi oof. Mr. 
Tatum liere adduced, from ki‘) oti a it,‘- 
frire/t, several iiistdnces of the siipciiot 
iityof p/tysicul over mt:lajihyisicul sci- 
<Tice. 

The Lecturer then proceeded to some 
furlliei remarks on the Itiydfn j<ii, and 
perfoiincvl soine uddilioiial c\peniiieiits, 
liliislrotivc of its nature and properties. 
H.ivmg cliaigcd ,i jar lo :i cunsicleiahle 
ck'giee of intensity, w Inch was indicated 
hy the mile* of till’ ipiaili.iat electioiiieter, * 
lie cut art' the oominunicaliDii wiili the 
rnill) by ilctuchiiia' llie eliaiii finrii the* 
niaeliiiiC, and ])reseiifed tlie klmh of ibe 
iliargeil [ur to the iiegativi- eoiiductor. 
Niivv it follows that, us the supply of 
vlrclneity is deiived fioiii the earth, and 
tins supply 1 ^ DOW wanting, the negative 
cnndiivloi of the inacliiiie will abstract 
the elccti'iciiv‘froiii the jar, when the 
cylindei is pul in levolutioii. T'his was 
'hewn to be the casevj for upon liiriiingf 
the machine, the index of tlie clectro- 
ineter soon fell down tTi a pV’-peiidicular 
position. 

He had slotwii, upon a former mcca’^ 
‘'I'Mi, that if two jar^jj^re charged, the 
posz/irely, and th^otliei negalivfh/, 
'l|cy would <4ischargp each other if tbei^ 
jtnobs wore brniigitt iti eotnmuniealiou ; 
hut what would lie* the ett'ect, if both 
''cip po.tUn-eli/ charged’ In this c.xse 
•he eoutucl of the knuhs woul.^ not dis- 
eliarup tbelli, but they niay be ni,idr to 

ischarge each other by forming a com- 
■nunicaiion betwepu tl«c outside of one 
'•'t and the intciior of the ntliy. pilr. 

aiiiin exemplified this by cliarg- 
'ug two jars from th^positive conductor 
'' macbinc, wid then making* ns<‘ vit 
disehargiiig lods, ciusstng each 


other, so as to form a coBrieclion, at the 
same moment, between tlie interior of 
the first jar and the exterior of the 
second, and also between the interior 
of the second and the exterior of the 
first. The consequence was that the 
two jurs were siiiiultaueously 'dis¬ 
charged. 

The Lecturer then shewed that elec¬ 
trical attraction is capable of overcoming^ 
the attruciion of gravitation ’, tor a lea 
ther,suspended brtow the condurtitr, 
was powerfully attracted upwards when 
the iiiachiiie u'as turned ; arglass feather 
was afterwards attached to th'* iipper 
pnrt ol the conductor, and the revolution 
of the cylinder caused its Imir-likc fila¬ 
ment^ to distend themselves till thj; ten. 
Iher assumed the furiii of a semi-sphere. 
Mr. Tutuni then passed a small eoii- 
diietoi over the extremities of the fia- 
liierat a shiA l distance, when the iiiiiiie- 
rolls filaments followed its motion, and 
a lattling noise was heard, winch KCCum- 
panied the passage of the electric Huid 
from the feather to the moving conduc¬ 
tor. Persons who stand on an clcclrical 
stool Vlule the fluid IS commuiiicalcd to 
them, sometimes experience a purticnlai 
sensation in the head, iitiil tin efiV<‘t takass 
jilace somewhat analogous to thai cx- 
inbitcd by the glass featlim in this expr- 
1 uncut, owing to the escape of e,lfctrn iiy 
fiom the hair. 

Mr. Tatum next advoited lo (lie 
doulit.s which have bfeii eittprtau,ed, 
whether ckcti ioity he muferm/, o, otiiv 
b property of' matter, liefi-irit.g to 
s(;ver.il of tlie^ expeffments previously 
cxhihiU'^, he expressed him .elf of 

opiiiiuti that cU'ctricily Jt iiiatei ml 
suhslance, and observed Ihal he con Id 
not conceive how it was pcsuhle Ih.it a 
mvro property oj nutflri could peiroialc 
pieces of card, of glass, or ol im la!. In 
the hydraulic expeiinients which ihc 
Members had vvitnessi d, they had sei ii 
a rapid revolution pioduded by jet^ of 
water striking against the atiiiosplieic ; 
anil if lie could |Modncr a siniilai efitel 
by means of electiicity, he had u riglit 
to conclude, liy ."imiugy, that the elec- 
tiic fluid acn^in tiic same iiianurr as the 
water, aiivl i.s iheiclou a mateiial sub¬ 
stance. A hi ass lly, oi cross, ihc ex- 
tiemitics of whieh weie fnriiished with 
points, bent at right angles, vviis now 
su.speiided upon a crlitre, and clcctiieiiy 
lieiiig conveveil to it (Vom the luacliiiie, 
ilv sticaii.s of -I le elcctiij' lluitl pucstiig 
fioin the foil! points, and sinking against 
till' an, caused ths ily to revolve in i]i 
opposilc diicct oil. iJv levcrMii” I'n.' 
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lUrection of the points, Um; motion of 
llic fly wns reversed; and when the ap¬ 
paratus wag 80 adjusted, that two of the 
points were directed each way, no mo¬ 
tion took place when the electric fluid 
was coininiinicated ; because, in this in¬ 
stance, uiMHi a principle with which 
every mechanic is acquainted, the ac. 
iion and re~af:tion were equal. 

The materiality of the electric fluid 
was further shewn, by its enusinjr a 
smaller fly, witJi siniMar points, to gra¬ 
vel up an inclined plafte, or in a direc¬ 
tion contrary to that of gravitation ; and 
in another experiinriit, a horicoiitai 
cross, to the extremitiss of which four 
small clappers were suspended, was put 
ill resolution by the same ineans,^ and 
the clappers were, made to ring OvCliiine 
of bells, placed in the form of a circle, 
by sti iking them in succession as tiic 
Hy revolved. * 

After the performance of some other 
experiments, which wu have lieforc de¬ 
scribed, particularly the operation of 
wiping out the interior of a highly 
charged jar, and the defection of the 
magnetic needle, an electrical haftery 
was constructed, consisting of five Urge 
and the Lecturer proceeded to ex- 
oniplify the communication of magnetic 
properues to bars of steel by means tif 
the electric shock. As we liave already 
described these experiments, in onr re¬ 
ports of Mr. Tatum's former lectures, 
and also in the lectures of Mr. Lewth- 
waite nnd Mr. Gowiing (Vol.II. pp. 
115, nfi ; Vol. 111. page 230\ it is iin-* 
necessary to cepeaT the descrifition here’ 
Mr. Tatum concluded, hy stating that 
Ills next lecture would he devoted to the 
illii.'itration of Atmospheric Electricity^ 
.iiid the nature of tliunder and light¬ 
nings, whirlwinds, waterspouts, &c. 


j\lr. Topusf who presided during the 
c\ riling, tlicii ii'praled the notice pre¬ 
viously given lo the Memhers, respect¬ 
ing ilic coinniencenuMit of Mr. Wallis’s 
Lcclvircs on Wednesday evening next. 
As the Lecture of each Wednesday 
would ho repeated on the succeeding 
I’liday, the Committee requested that 

the Memhers would select whichever 

/ 

oveirmii' inig'lil best suit their own con- 
venience, and npply to the Secretary for 
ihe tii-l,i'ls of aniiipsion, which had hern 
piPpaiL’il lo) the p'liposc of dnidiiig 


their attendance between tite two even¬ 
ing*. 

Though the Theatre, fiqm the large 
portion of it occupied by Mr. WallA’s 
apparatus, would not contain at oiietniip 
the whole of llie Memhers who were ex. 
peeled to attend, yet, when they weie 
separated into two divisioiis, a considem- 
hly greater number might be conveni. 
eiitly „accominuduted. T£e Cuiiimittce 
had, therefoie, determined to issue almiit 
200 tickets, at 5s. eac;^ for the admis... 
sion of Ladies, or J^her friends of the 
Members to the coq/se of Leclifi cs, eithn 
on Wediiesda^e or Fridays. These 
tickets were ready for delivery, and 
might he Iiad of t!ie Secretary, at tin 
Office of the Institution. 

, Mr. Toplis added, tliiit he Lit gicut 
gratification in announcing to the Mem¬ 
bers, at llic lequesl of the Committee, 
that a gentleman, named Jonks, had p.nd 
mto the hands of ihe Bankers, at the lic- 
ginning of the present montl»,_lhe sum 
of Twenty Pounds, as a donation to 
rthe funds of this Institution. I'his gen¬ 
tleman presented a donation, to the siiine 
^amount, in the month of March, 1^23; 
but as llie Committee were unacquaiiiled 
with his address, ,thpy were niiahle to 
tiiank him as 'they ought. They con¬ 
ceived, however, that the JVhmhci* 
would, like tlicmsclres, feel highly gra¬ 
tified by being ninde acquainled vutli 
benefactions of so gpiierous a cliaiucti r. 
JLTliis agreeable cominiiuication uas n 
ceived with loud and unaiiinipus a]’- 
/ilniise. 

LBCTtRBff FOR NEXT WBEK. 

O y 

Wednesday, Apyil*5th, Mr. Wallis s 
First Lecture on Astronomy. 

Friday, April 7tli, the same Lectmf 
repeated. 

_ 1 ___- ■ 

SPITALFIELtlS MECHANICS’ lNSTlTnTf‘» 

The Ballot for.the Election of Offioi- 
for this liistitutkin took place on Me"- 
ilay evVuki^ lust, when Thomas f*'*' 
SON, Esq,, the Piq^dent, the four Vu'* ' 
Pi psiclpiils, and tlieB Ticusni'cr, | 
iiii.iiiimously ic-clceted, and IiUllh n'-’ 
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Conniiittee-uipn wurc'chosen, in lieu of 
those going out by rotation. 

The Society having now been esta- 
blistied twelve months, the Fourth Quur. 
terly General Meeting of the 'Members 
’was held on Wednesday evening, when 
the chair was takert by Mr. Gibbon, who 
was supported by Thomas James, Esq., 
Robert Graham, Esq., and Dr. Mitchell, 
Vicc-FresideiitB, andJamesStanger, jun. 
F.sq. Treasurer. TTic First Aniiiiurile.^ 
port of the Coiinnittce, which was of a 
very gratlflying nature, was then read by 
Mr. Dow'ne-S, the Secretary. 

After a few introductory remarks, the 
Report prrfFSteded to olisei ve, i,that the 
Coiiuiiittee hnilyio hesitation in stating 
that, (SiiisideriugT^ll circumstances, the 
Instilutioii had iflUyaneed, during the 
rt peiiod ofits*exiWnee, beyond their 
most sanguine expectations. 

The attempt to establish a Mechanics* 
Institution in lliat populous district, al< 
though made under such auspicious cir¬ 
cumstances, and attended with sohiiucli 
.success, was not made without the poa. 
erful and serious opposition of some, 
while others, wlio were notticlually lios- 
tilc to the measure, did not hesitule to 
express their misgivings with regard to 
its tendency, or their foiebodings of its 
speedy teniiinalion ; but the experience 
of one year had yielded the Cuiiiuiittee 
the proud satisfaction of a ^complete tii- 
iimph over the one, and a proof of the 
gronndlcsn alarm and false predictions 
of the others. 

The total disbursements for the year, 
aruoiirited to nearly 950/. ; but of 
sum, by far the greater part had been 
expended in apparatus,^fiiiiiiture, boohs, 
and other articles, for which the Society 
possessed properly. The current cx- 
pences of the Institution, upon the pre- 
xenl scale of expenditure, were calcu. 
lated at somethiij^- less than 300/, per 
annum. 

The Report of the Suh-Coiiunitlee fur 
Lectures deiailed the various ofiiirscs 
delivereil duiSB||Ltlie year, and paid a 
hi’indsniiie tribute of resjiect to the J.uc- 
tiirers,•particularly to tliose geiirtemeu 
"'ho. had gratuftoiisly devoted llieir ta¬ 
lents to ilio httneiit of the Institiiiion. 
The gratuitous euurscof ten Lectures on 
Mechanics, delivered by,Mr, Downer, 
the Secretary, was considered as a good 
eailie'st of the advantage the Institution 
IS likely to recet^ from the abilities of 
that gentleman, as one of their future. 

and ’tite ('oniin.ttt** 
satisfaction on inc 
clivcicd* on oxygen 


I'luuic Lecturers, 
dwelt with n^di 
Lecture ali'l.'utly d 


gas, by Mr. Hemming, one of the newly- 
elected Committee, who bad also en¬ 
gaged to give two others on the pioper- 
ties of other gases. 

The Report of the Apparatus Commit¬ 
tee enumerated the various valuable phi¬ 
losophical iostiuments added to the Mu¬ 
seum, and that of the Book Cuinmittee 
stated the number of volumes now in 
the Library to amount to 474. of which 
213 had been piesented to the Ins^i^ 
tion. 

• The Schools,•with the exception of the 
English Graiffmar Class, which bad been 
discontinued for want* of piipiis, were 
w^ll> attended ; and the Chemical and 
General Enqmiy Classes continued their 
meetings as usual. The interest excited 
»D' the latter classes had rather iiiei eased 
than subsided, and the progress m.niy of 
the Me'mbei'K had made in scientiltc 
knowledge, afforded the^ best tcbliiinmy 
of tlieiiAisefulness. 

The Report Concluded by calling on 
the Membeis to make every exeition to 
increase their niinibers, and, by so doing, 
to effect _the g'larid object of tlu ir 
wishes—the peimaneiit piospertty of the 
NpiTALFiEt-ns Mechanics’ Institu'i ion. 

The R<*port was cordialjy received by 
the Members, and the thanks the 
Meeting were afterwards ii'.aminniisly 
voted to till' l.ecturcithe (lommittee, 
the Pre.sident, \'ice_Presui'.'nts, &c. and 
also to the Sceretaiy, Mr. DoWNf.s, for 
his valii.tlde services, Ins excelb'iit 
course of Lecluies, his geiieial urbanity 
and Ills zeal in I'oiwarduig the inierests 
of the Insiiliitioii. 

The pr^iccedilTgs of the etening nf-, 
forded great salisfaction. and we sfti- 
eerely hope the eonclinliiig recoiniiit n- 
datioii of the Coininiltec vvill he pai- 
ticiiiavly .attended to liy the Meiuliers. 

LNTROO'JGTION TO TITK RTCDV OF 
» I'.OTAjN^. 

( Cnntmlicit^frinn jt 3 17.,/ 

Cb.^SS f). IJ»:\'ANDf.M. 

5!).—The stiimens I'f this rl.tss are 
six, and ililK'ts fruiu tiiu eh.ss JW/y/iZ//- 
nttmiu by th*' stauiciis beni.'^ tiil the 
saijif’ it'iiglii, wliiliMii the latter two are 
shorter titan tlie o!hei lour. Its orders 
arc lour. 

51.— 1. Monopjfma, one pistil—■ 
Here are the Gaianl/mi, snovi-i.rqp, 
too conimtm in our gardi'ii-s tt) neerl a 
descriplioi; the huge and beautdai 
genus ol Vr're/.ssuv* or tlalliidil, «-oeii- 
IniK's ap[ieaung a<-i.iily ejs tlr. 
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drop ; the yellow species are extremely 
common j Allmniy garlic, known by 
its strong odour, yet some of its species 
have very pretty flowers, as tlie Allium 
Ursinum, ramsons, which cvenrendeis 
the milk of cows who feed on it use¬ 
less, by infecting it with the nauseous 
and po’Ji^erful odour of its genus; thie 
gaudy tulip {TuUpa) known to every 
one*; Ornitho^alum, star of Bethle- 
kaiji, whose flowers are of a brilliant 
white above ahd green underneath— 
the flowers are said to tig corymbo%&^ 
because the pec|unclc!8 (flower-stalks) 
do not'go off at one point as in Qie 
umbel, but start from the stem or ' cen¬ 
tral peduncle at various heights; the 
Scilla, squil, one species Sc/lla nutavi, 
harebell-squil,' or as it is frequently 
callerl him bottle, is among the earliest 
ornaments of our woods—nearly all 
the species have blue flowers, tlte others 
white but never yellow; Aspara<j^us, 
asparagus growing wild on the sea 
coast, IS cultivated in our gardens. 

52.—Here is also the splendid tribe 
of lilies, one of which, “thesilver mis* 
tress ot the vale,” {Conva/loria via- 
jalis\ I choefee as a specimen of this 
class. 

53 —The leave.s are two, radical— 
that is, springing from the root, ellipti¬ 
cal—a variety of egg-shaped leaf, but 
longer, pointed and many ribbed; the 
petiole (IcAf stalk) is longer than the 
leave®, erect—this term does not imply 
strictly perpendicular,4br the stem may 
’ hiyid on either side and still beereert.— 
The peduncle (flower-stalk) is also 
radical, bearing a curved cluster of 
several pendulous, veiy elegant white 
flowers. There is no calyx; the corolla 
or blossom is bell-shaped, of one petal, 
but divided into si.x spreading, reflected 
(bent outwards) segments: tiie fila- 
iiieiils are awl-shaped—that is, slender, 
and bt'coming finer towards tlie end— 
tcrnmiuling in cloven anthers; the ger- 
im ii is roundish with an upright trian- 
gular stylo, supporting a triangular 
stigma : the berry, which yonf readers 
must remember I mentioned as a species 
<ii pericarp—the pericarp being formed 
from the t'ldargecl gcrmcn, is globular, 
and uf tliree cells, each cell containing 
two seeds. 

5 i.—2. nigt/nitk, contams Oxvria, 
t'ununtain sorrel. 


55.—3. Trigyma. Dock {Biumeig\ 
some species of which most are ac¬ 
quainted with. Here is the CfflcMcumt 
meadow-saffron, whose growth is so 
very curious, I cannot refrain from giv¬ 
ing Paley’s description of it: “ The • 
se^-vessel which in other plants is 
situated within the cup of the flower, 
or just •beneath it, in this plant lies 
burj^ ten or tnjelve inches tinder 
ground witliin the bulbous root.—^As 
this plant blossoms late in the year, and 
probably would not have tirffe to ripen 
its seed before the access of wmter,* 
which would destroy theij^ providence 
lias contrived its stru^re such, that 
this important oflSce npy be performed 
at a depth in the eaj^out of the reach 
of the u.sual eftect|<Cf frost. The matu¬ 
rity of the seed, which m other plants 
proceeds within a capsule exposed with 
the rest of the flower to the open air, is 
here carried on, and during the whole 
winttr, within the heart, as we may say, 
ot the earth. But there a new difficulty 
presents itscjf—seeds though perfected, 
are known not to vegetate at this depth 
m the earth. A second admirable pro¬ 
vision is therefore made to raise them 
above the surface when they are per¬ 
fected, and to sow thorn at a proper dis¬ 
tance, viz. the germ grows up in the 
spring, upon a fruit stalk, accompanied 
witH leaves.—The seeds now, in com¬ 
mon with those of other plants, have 
tlijp benefit of the summer, and are sown 
upon the surfeice.—The order of vegeta¬ 
tion externally is this;—-the plant pro¬ 
duces its flowers in September; its 
leaves and fruits m the spring fol¬ 
lowing.” 

50'.—4. Polt/gi/niaf pistils nume¬ 
rous ; contains the u^tisma, or water- 
plantain, of five species, growing in 
pools and ditches. 

Class 7. H^p^ndria. 

57, The number of stameD%.in this 
class m seven. It contaihs only one 
British plant, Trientaiis, chickweed- 
wmter-green, growing on turfy heath, 
and moiintaifjous countries. Its stem 
is about three or four inches high, 
crowned with a tuft of very elegant 
white flowers. J 

58. Among ^foreign plants of this 
•lass is the JEscuIhs ffjppocastanum, 
hoi.-e cliesnjit, a tree OTgflsat beauty, 
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and sometimes growing to an immense 
size. The. great chesnut of Mount 
Etna measures 160 feet in circurn- 
ference, and, ‘‘although quite hollow 
within, the verdure of the branches is 
nflt affected; for this species of tree, 
like the willow and some others, de¬ 
pends upon its bark for subsistence.— 
The cavity of this enormous tree is so 
extensH^e, that a house has been built 
in it, and the inhabitants have an oven 
therein, where they dry nuts, chesnuts, 
almonds, &c?^of which they make con¬ 
serves j but as these thoughtless people 
« often get fuel fwgn the tree that shelters • 
them, it is fearcd^at this natural cu¬ 
riosity will be destr^ed by those whom 
it protects?’ The flo^^-buds and leaf- 
buds of this tree are^^rthy of strict 
examination— 

“ Ordered by an {ntelllf'ence bo wise, 

Ab might coufouiid the Atheist's sophistries.” 

Htt produces “ the embryos of tlje 
leaves and flowers in one year, and 
brings them to prefection the follow¬ 
ing.—There is a wmter therefore to be 
gotten over. These fender embryos 
are in the first place wrapped up with 
a compactness which no art can imitate; 
in which state they compose the bud. 
This is not all—the bud itself is enclo&j 
ed in scales; wliich scales are formed 
from the remains of past leaves, an^ 
the rudiments of future ones. Neither' 
is this the whole; the bud has a coat 
of rosin or gum, which, being con- • 
gealed, resists the strongest frosts—on 
the approach of warm weather, this 
gum IS softened, and ceases to be an 
hindrance to the extension of the leaves 
and flowers." The flower buds may 
be distinguished from the leaf bud^ by 
their greater size. „ 

Class 8 . Octandria. ^ 

• 

69. This class. ..^.^ wn by its eight 
stamens, contains^ many valuable 
foreign plaats ; but it is ray intention 
to confine myselt to native plants, of ' 
which there are se'f'eral very beautiful. 
We select the (Enotkcra, eveningprim- 
rose, as an example—It is common in 
gardens, and most abundant on the 
sand-banks of Laiics^hire and the west 
coast of England. •» It flowers from 
J ul y to September. The rf»tem is about 
two or three feet jjfi. height, rough and 
somewhat hairy* The leaves afe ovate- 


lanceolate—t\aX is, formed like am 
but tapering to each extremity, 
■nie flowers grow from the bosoms of 
the upper leaves, large and handsome, 
of a bright yellow, consistin0 of four 
flat, heart-shaped petals (Fig. 1. Page 
328): the cal^x is of one leaf, divided 
into four oblong segments; the fila¬ 
ments (3) are snorter than the petals 
and incurved, supporting oblong, pel- , 
tate antljiers (a )—peltate implies thSf 
the lament is inserted into the centre 
of the anther, a^eaf is likev/ise said to 
be peltate, or target shaped, when the 
petiolp is inserted into the centre of the 
leaf, or nearly so (as Fig, 5). , 



60. Epilohium, willow-herb, is a 
large genus of nine species, growing in 
most places, easily known by the very 
long germen, and the four spreading, 
handsome, purple petals. 

61. f'arc/n«7//,3sjhortle.berry, asmall 
ever-green sl/rub, with elegant reddish 
flowers. The berries are of a black or 
red colour, and very grateful to the 
taste. 

62. Dap/tncj mezereon, distinguish¬ 
ed by the flower having no corolla; and 
the ialyx being coloured and similar 
to a corolla. It has oply two British 
.species, the Daphne mezereum, com¬ 
mon mezereon with a crimson coloured 
calyx; and the Daphne laureola, 
spurge laurel, with a green calyx and 
four of the yellow anthers just appear¬ 
ing in the throat of the calyx. * 

63. Acer, maple and sycamore— 
the former tree grows small in its un- 
culiured state, but when large is very 
valuable, and was celebrated among the 
ancients for tables; indeed, so valuable 
was this wood, that a table, made of it, 
cost Cicero more than 80/., and some 
are reported to have sold for their 
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weight in gold. The fetter is a ferge 65.—3. Trigynia has but one 

tree .of quick growth, and useful for genus. \ 

many purposes. The sugar mnplv, 66.—- 4 . Te/raj^^^wirt, contains 

Anotner species, ** yields in a good sea- herb parrs, of one species. Pans ^u/uJ- 
son from twenty to ihirty gallons of rifolia^ common herb pans, so callu(i 
sap, from which are made from five to because the' stem bears only four leaves 
six pounds of sugar. This sap flows at the top, where they form a whoil 
for about six weeks in the early spring, ^ifwith %, central green flower. 

During the remaining summer montlis, .67. moschatclJ, is small 

• .? thin liquor is yielded, not fit for dis- feb with twice ■ienutfe. leases and 
tilfetion, but supplying a very pleasant pale gre«i flowers. A tcruaU- leaf is 
drink.” . ' .. when a petiole has tliree Ig Acts (Fig. 6, 

64. Here are also the heath ( Erica), a )} a twice temale leaf consisls ©f 
known to every one; the Ctilora^ yo\- three such lernate leave^ placed on a 
low-wort, whose leaves arc said-fo be common petiole (Fi^.''o, />); and a 
perfoliate, liecause the stem runs iiirice ternate leaf ifyihrec twice teniate 
through them ; henci' its name Clilora leaves, placed aUq ,jn a common petiole 
perfoliate, perfoliate yellow-wort. (Fig. G, c). jf ,. 



68. Klatinc, water-wort, as its name 
implies, is an aquatic plant, and very 
uncoinnirfn. Tlio flowers are white or 
reddish, generally of three petals, somc- 
. times tour, and smaJle.' tlian the 
calyx. 

GD. The flowers of this class are 
very ipregular ii> the number of the 
dilfererit jrarts ol fructification. 

Jij/e. Tvno. 

^ [To he continued^ ‘ 

The following fgrors occur in the 78Mi 
NiiiiihiM. Par. 3f5. fur BniFonia, read 
BuH'onia. Par. 37. Mwuu’chia, ukcu- 
rhi.i, rend Mwiicbia, inoenclya. 

F. S. I was much pleased on reading 
the letter of Francis, jun. (page 362.), 
on the utility of Botany, and I hope he 
will perform bis promise; by so doing 
he Will greatly assist me ui my endea¬ 
vours to conduct your readeis into the 
garden of Flora, m whose flowery 
paths they will bo taught the power 
and wisdom of. tlwt God who hds» 
clothed the earth m such a variety uf 
lorint and culouis. 


•• DR. black’s RXPERIMRNT ON 

CALORIC. ■( 

“ 7 b the Editur of the Mechanics' Jlcg-i'-tt r. 

Ssu,—^The objection of a Jba'ENiLE 
Pkh.osopiilii (more explicitly stated 
in his reply to my answer) against the 
conclusion drawn by Dit. Black, 
from his experiment on the latent heat 
of water, appears plausible, but it is 
not, I believe.'unanswerable. 

On attentively considering the cir- 
cuiiistances of ice at 32®, and water at 
40'^, it certainly jumiied very reason¬ 
able to suppose that, in equal times, 
the ice would abstract froffi the sur-» 
ronnding medimn, Ej greater poi tion of 
lieat than the water; and m ihis sup¬ 
position 1 was confirmed Ity the JoHuw- 
ing deduction by Dr. Black j** 1 he 
celoiily with which calonc or heat is 
communicated lix"!! hotter bodies to 
cojder ones, is nearly proportional^ to 
the dilferenct; of th^ir temi^raturc." 

But when, on the oilier Ifend, I con-r 
sidered li'iat Ure, Murray, ^'icholson, 
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Thomson, Brande, and other eminent 
chemists,^ have explained the experi¬ 
ment in queGtion, on the assumption 
of the influx of, heat being equaU 1 
.felt disposed to believe, notwithstand¬ 
ing tlie plausibility of the objection, 
and its apparent confirmation by the 
above stat^ deduction of Di; 
that it could not be valid. Howler, 
as the results of experimental mveso^* 
tion are, in researches of this nature, 
more sati|factory than theoretical de- 
■ ductions, or the fiillible authority of 
great name^ I will endeavour to recjiU 
to the miuJs\)f your readers some ex- 
per ments whic\ will, I th»nS» eluci¬ 
date tfiis 8uhjec-t%. 

1. In my lasj T^ter, I stated that 
equal weights of ice It 32^, and water 
at 172®, produce, on mixture, a tem¬ 
perature of 32^' only; hence, as a quan- 

^ tity of heat sufficient to raise the ther¬ 
mometer 140® disappears, it has‘been 
concluded that this quantity of heat 
fouibmcs with the ice and renders it 
fluid; and, on this account, it has been 
called the ‘ Caloric of or, 

from its ceasing to affect the thermo¬ 
meter, ‘ Laftnii Heat' 

2. Mix equal weights of ice at 32®, 

and water at 212®, the resulting item- 
licvafurc will be 52°; thus the water 
ioses(212 - 52) = 100® and the ice gains 
only 20® that are appreciable by the 
(heriMometer; hence (160 —20) = 140® 
iiave become latent. " 

3. If water be cooled to 22®, and 
tlien, by agitation or otherwisti, bp 
made to freeze, a fourteenth part of the 
■whole will be frozen, and the tempera¬ 
ture will rise to 32®; here the water that 
froLzes gives out its latent heat, viz. 
140®, which Iffeing* equally divided 
aniong the fourteen parts, raises the 
temperature of each 10®; that Wk 22° 
to 32®. 

4. If ice anowater of the same tem- 
perattue be placed equi-distant from a 
flre^ tbe ice will be melted into water 
at 32®, in precisely the same time that 
the water requires to attain the tempe¬ 
rature of 172®i and 172—32=140 as 
before. 

5. The aboisp-quoted experiments 
are, I think, siificieut to prove that 
140S is the quantityk«f*heat that iqe 
absorbs duriog* its conversion into wa¬ 
ter. Taking this for granted, which so 


many concurring experiments jiistify 
us in doing, tbe tru^ of the proposi¬ 
tion is, in aiy opinion, demonstrable; 
for, in the experiment refeipwd to, the 
temperature of the water rote from 
to 40® in half an hour, and it required 
twenty half-hours to convert the-whole 
of the ice into water of the terx»f»'irature 
of 32®; but, by the befp«5-inentioned 
experiments, it is ^ved that » 
the quantity of beat necessary to the 
Hque^tion ^^ce; and by this experi- 
ment, the time consumed in the lique¬ 
faction is twenty ha*lf-hours; hence, 

--y =7®=the quantity of heat absorbed 
in each half-hoiur, and this is the pre¬ 
cise quantity that the water acquired 
in one half-hour; consequently, tbe 
influx of heat into the two bodies is. 
c<pia] asd uniform. 

C. To corroborate the above, if fur¬ 
ther corroboration be necessary, I will 
state one more experiment. A lump 
of ice at 22®, was suspended in a 
room at 50® : in five minutes its tem¬ 
perature rose to 32®, but it took four¬ 
teen times 5 or 70 minul^ to become 
dissolverl. In this experiment,^e see 
that, in the first portion of time, v/iai 
the ice teas at 22® only, tbe tenipcia- 
ture was increased 10® m five minutes; 
and alterwards,,tt’/iCH t/ie ice teas at 
32°, it absorbed heat in the same ra¬ 
tio; viz. 10° in every five minutes; 
calculating tbe latent heat of water at 
140®. ^ 

^Vith respect to the difference of «!n- 
sation perceived on touching ice and 
water, both at 32®, it may arise wholly 
from what, in my first commuaication; 

I assigned as a partial cause. 

My authority for having assigned 
conduction as producing part ot the 
effect, is Dr. Henry* who, in his Che¬ 
mistry, says “ It is chiefly owing to 
the different conducting powers ol bo¬ 
dies that they affect us when we touch 
them, wiUi diflercnt sensations of 
heat.” 

Witli cordial thanks to your Cor¬ 
respondent, for involving me in so. in¬ 
teresting and profitable a discussion, 
and an apology to you for the un¬ 
avoidable length of this letter, 

1 remain. Sir, 

Ti'otirs respectfully, 

s.r. 
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cemknt for broken geass, &c. 
To the Editor qf the Mechanics' Register. 

Sir,— Ooe of your correspondents, 
iti No. 77, (page 385) speaking of 
cement, reminds me of one which I 
made y'hen a boy, in Imitation of 
« Vancouver’s Cement, or Iron Glue j” 
which 1 Leijeve had just then come out, 
wd which fomid a very ready sala 
* l^y imitation was tried by many 
persons, all of whom decianed it w^ 
quite equal 1o that whith it was in¬ 
tended to imitate. 

The quantities of the ingredients I 
have entirely forgotten; but the arti¬ 
cles were sulphate of zinc, and the 
beat ceruse or drp 'white lead, finely 
powdered, and accurately mixed toge¬ 
ther. 

It should be kept in a bottle well 
corked, and when wanted, a little of it 
should be mixed with ram water, and 
auphed in the usual way to the china, 
glass, or other damaged article. 

As cements are so continually in 
request, I have sent you an account of 
this, hoping |t may prove serviceable 
to son '> of your readers; 

And am. Sir, 

Your, very olxdient servant. 

F. C. 


LONDON GYMNASTIC SOCIETY. 

A public Meeting was held on 
Wednesday, the 22nd ult., at the 
Theatre of the London Mn^HANijcs’ 
Ii^sTiTVTiON, for the purpose of 
taking into consideration the propriety 
of establishing a Society for the encou¬ 
ragement' of Gymnwstio Exercises, 
according to the system which has been 
introduce into this country by Prot 
fessor VoEEKER, and taught by him for 
some time past with'Considerable suc- 
cttiis. The object of the proposed In¬ 
stitution appeared to have excited con¬ 
siderable interest, for the Theatre was 
completely crowded in every part. 

Dr. Gilchrist fook the Chair, in 
compliance with an application made 
to him by a number of Gentlemen, who 
have interested themselves in the for¬ 
mation of this Society, and several 
Resolutions were proposed by Messrs. 
Reynoeds, Jones, and other gentle¬ 
men, who introduded them by appro¬ 
priate siieeches, in which they expa¬ 
tiated on the adv'intages of Gymnastic 


Exercises, regulated on a system which 
was calculate to bring thelwboie of 
the muscles of the human frame into 
active operation. T'he Resolutions 
were all unanimously adopted, and at» 
the close of the proceedings, about 200 
persons entered their names in books 
<^ptoed*for that purpose, as members of 
thelnstitution. It is intended to pro- 
ciafe 'a piece of ^ound, in a central 
situation, as a gymnasium, and the 
subscribers to the plan aii to pay 
2s. 6d. per month to defray the neces-" 
^y expenses, and entitle,Jhemselves to 
a pari-'cip^lion in its adv'intages. 

As we liltend, in ajiihort time„to lay 
before our readisrs so de account of the 
principles of ViE'fefsor Voeeker’k 
system, and the nature of tlic exercises 
of his pupils, we shall conclude our 
brief notice of the above Meeting with 
the following observations, extracted 
from' a pamphlet circulated by tlie 
Provisional Committee, which willbe 
sufficient to convey a general idea ol 
the grounds upon which the introduc¬ 
tion of gymnastics is supported by the 
projectors of the Institution : 

“ It may be truly saiJ, (Imt (be re¬ 
vival 'of GybinasticSj so long buried 
under Ibo ruins of antiquity, is one of 
the greatest ad v,u)ceinents yet made in 
the Veience of education, and not among 
the least conspicuous improveineiits of 
the present enlightened age. Every 
one who reflects,—every one who knows 
apy thing, knows, and by experience, 
how intimate a (Connexion there exists 
between body and mind,—how invaria¬ 
bly the healthy or sickly temperament 
of the one influences that of the other ; 
that when the hotly is strong, healthy, 
and active, so is ^Iie lyind cheerful and 
elastic j and that when the former is 
sickly and diseased, so is the latter lan¬ 
guid find depressed. The ancient Greeks 
and Romans understocvAx^lis, and their 
education was accordingly directed to 
the developemcnt, not only of tRe men¬ 
tal, but also of the corporeal powers; 
and this corporeal branch , of education 
was termed Gyainastics. 

In the middle ages, however, when 
education got into the hands, and was 
at the sole disposal of the monks, it is 
not surprising that '(Gymnastics alto- 
getlrer disappeared. The lords of the 
sail indeed, kiiigfits anfl princes, con¬ 
tended at their splendid X'ilts and tour-- 
nainents, but the mass of the people 
were degraded and enslaved, the more 
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elTectually 16 administer to the pleasures 
and the p^de of tbeir oppressors. This 
age of chivalry, as it was termed, passed 
away bowpver in succeeding ages j even 
these knightly games became extinct, 
and Gymnastics gradually losing ground, 
v^re at length reduced to the very 
name, known possibly to sonie«must^ 
philosophers, who might have stumbled 
oil it in their insaney because indis^i. 
niinate, enthusiasm for whatever miglit 
bear the stamp of barbarism or antiqui¬ 
ty. In motern times, however, more 
practical men have sprung up amongst 
us—men wh^ not only have detected, 
but pointed out^Saiid as far as in them 
lay, sngplied tli^the deficiency. To 
these nion—Profes^w^s Giitsmutlis and 
Jahn—the merit of ^e discovery, and 
revival of this long iost^rt,—“ Ibis relic 
of an age gone by”—is more particu¬ 
larly due. After a careful examination 
of the structure of the human body, 
*nhef devised numerous exercises, ^ar¬ 
ranged them in a well adapted senes, 
and again restored Gymnastics to some¬ 
thing like their former ranjc and im¬ 
portance. 

In many towns of Germany and Swit¬ 
zerland Gymnasiums were established. 
The youth, and even grown men, soon 
derived more pleasure from exercises 
which fortified, than in pleasures whivh 
paralized the powers of their bodies. 
By the consciousness of increased jfi- 
gour, the mind too became powerfully 
excited, and strove for equal per¬ 
fection, and the constant aiiibition 
of every pupil was to verify in his own 
instance, the truth of the adage, ** Mens 
Sana in corpore sano, — A*sound mind in 
a healthy body." Even the naturally 
indolent were irresistibly carried away 
by the zeal of thejr comrades ; persons, 
diseased and weakly, recovered their 
health, for the restofetion of which these 
exercises were possibly the only effec¬ 
tual remedy. The certificates,of phy¬ 
sicians, wherever Gymnastfes were in¬ 
troduced, coDcunf^has to their health¬ 
ful tendeqpy, nor were the highest 4es- 
’ timonials front parents and teacheci 
found wanting. Indeed, all young men 
who cultivated them, were acknow¬ 
ledged to have improved in health and 
morals, and to have acquifed an open, 
fiee, and graceful deportment. 

That an instituti^ similar to the one 
proposed, is, and hffs long been, a desi¬ 
deratum in this huge m«#W>poris, will 
be obvious to all^A tio rraect on the im¬ 
possibility of« persons whosp employ¬ 
ments are sedentary, attaining, after the 


confinement and anxiety of the day, a 
requisite portion of healthful exercise 
and excitement to recruit and exbila. 
rate the spirit, and restore the tone of 
languid nature.” This desirable object, 
it win be advnilted, i$Dot nccomplislied 
by the dull, monotonous, and ev'en per¬ 
nicious practice of listlessly strolling 
about the streets without a definite or a 
useful motive ; still less, by dissipating^ 
the remnant of their already abuseiHa- 
culties in the unhallowed atmosphere of 
the tavern or Mhe club. To the clerk, 
this course will but acoclerate the mis- 
chief arising from eight or ten hours’ 
“diV drudgery at the desk’s dead 
wood to the artisan, it is not calcu¬ 
lated to ensure peaceful slimibers, and 
to Enable him to meet the duties of the 
morrow “ with nerves new-braced and 
spirits cheered.” 

In hypachondriacai, and all other me¬ 
lancholy disorders, people are too apt 
to acquire the notion, that mind alone 
is concerned; whereas, the body will 
as>ually be found to own at least an 
equal share, if not indeed the origin, of 
tlffi evil. There is a mutual re-action 
between them, and by lessening it on 
one side, you diminish the |(lain onJ^otb. 
Hypochondria is the name of gne tSf the 
regions of the stomach—a very instruc- 
live etymology. The blood of a mclan- 
qholy man is thick and slow; that of a 
lively man clear and quick. A natural 
conclusion, thercfoie, is, tliat the reme¬ 
dy would be found in putting the blood 
into action. “By ceaseless action all 
that is, subsiFjsJito Exercise is the best 
meant of eftbeting it, as the impulse gU 
'ven by artificial stimula is too sudden, 
the effect too transitory, and the cost to 
nature too great. Plato had so high an 
opinion of the medicinal powers of ex¬ 
ercise for disorders of the mind, that be 
saw! it was even a cure fo# a wounded 
conscience. 


PRISMATIC COLOURS, 

To the Editor of the Mechanics' Register. 

Sir,—I have frequently witnessed 
the phenomenon mentioned by your 
very excellent correspondent G. H. 
(page 269) and I have thought, on 
invest^ting the subject, that the 
surfaces of such reflectors have innu¬ 
merable minute projections, and 
that when the light passes those 
* fine edges, a refraction and reflangi- 
bility of tlie rays takes place, so that 
the prismatic colours are the result. It • 
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ii known thd when the rays (lass 
the edge of a knife, the prismatic co¬ 
lours are ^dticed. They are also 
produced oy reflection in a most 
beautiful manner on so^bubbles. 
and this is probably effected by 
minute atoms of alkaline matter pro¬ 
jecting above the surface of the bub¬ 
bles, and presenting innumerable 
ni.; edges lyhich separate the rays 
into the prismatic coloins. 

1 remain. Sir, yo^rs &c. 

D. Thomas. 

- ^ 

ANSWER TO QUERY. 

«ri -T - TT 

Query, No. 63. Page 352. 

DIVISION OF THREK-POURTHS OF A 
SQUARE. 

Mr. Editor,-— I shall feel much ob¬ 
liged by the insertion of the following 
diagrams in your valuable Register. 
They will be found perfectly correct, 
whether constructed by the help of 
mathematical instruments, or calculated 


one-fourth, or 2500 square feet, bemg 
deducted, leaves 7500 which) divided 
by 4, gives 1875 square feet for each 
of the divisions. To understand all 
problems of this kind, I recommend in* 
the first place the construction oflh^ : 
in this case as the figure named is a 
St{uafe,*I construct it matUematically to 
be^in, 



by an arithmetical process. The 
Query Njp. 63 is very simple, and I have 
endeavoured to preserve the same sim¬ 
plicity in the definition of the several 
answers, which I trust will be satisfac¬ 
tory to your correspondent, L. S., and 
prompt him to propose some other 
Query relative to the division of land, 
which may be iastrurlivje to tliat por¬ 
tion of jour numerous 'fdi.ders,<who 
luay feel interested in subjects con¬ 
nected that delightful study, 

Ihactical Geometry. 

I consider anymore diagrams than I 
have transmitted, for allotments to be 
made upon the ground or area ^f 
such a figure as propiosed by L. 
S. would be uiftieoessary} howevar, 
should you, Mr. Editor, approve qf 
what I now send to you, or any other 
subject I may transmit in future, rest 
assured it will afford me particular 
pleasure to contribute an ot:casional 
paragraph to your excellent mis¬ 
cellany. 

Mr. Editor, yours very truly, 

W. C. 

For the sake of calculation and con¬ 
struction, I will suppose the square to 
omtein 10,000 sup^cial square feet 
/each safe lieing lOOfeeth from which 


and then mark the angles with A, B, 
C, and D, Then, in order to take out 
oqe-fourth of tlie area according to tlie 
manner represented by L. S., the opjjo- 
sit»g^,anglesA, D and G,B, being joined 
in pencil, the point E is obtained, after 
which draw tlie lines E, A and E, B, 
i'a ink, which will leave the area (to be 
equally divided into four parts) clear 
for inspection^ and consideration. It 
will thereby evident that a line pro¬ 
duced from E to a will divide tho re¬ 
mainder into two equal parts, therefore 
all the trouble necessary will be to sub¬ 
divide one of fhem equally into two 
partes, and transfer by the mviders Use 
pohit or points of division to the ©tiier 
side, and the figure will be dividi^l as 
was requested byL/ij?. 

Eia^m 2.—^Itwill bo ceridont to 
many of your readers fnat this Query 
wants no calculatiou whatever, but 
simply the correct division of A C, E 
a, ana B D, into four ^ual parts, as at 
h c d, € f g and h i k, Th6n ac- 
cordingto Euclid, as triangles, kc., upon 
the same bases anbetween the sa«\e 
parallels art^ejiual to each other, pro- 
"duce the dotted lino^^^ e h, c f i and 
dg /., ancl the fourdivisions will be ev- 
iiftly equal in area to each otlu r. 


, ANSWEa TO OWERT. 



bc'twet’ii A, C, (I, E au,! A boirifj 3750 
i'liperfic'.ial square fret, divide3750 by 
2, and the quotient 1875 by 50 feel 
^^^(tlie side C a), the quotient will be 
37J feet, the side a h or C d, wljich 
bemp set oti'also from D to c, there will 
remain only to draw the line rf I «•, to 
divide the figure mlo four eq«al parts. 


l\g. 3. 

A li 



0 ^1, ^ n 


For Diagram 4 .—Draw the dotted 
line E a, then set ojf tlio half oj it, 
namely, 25 feetKAoin A towards C,^wl 
irom B towards Dlhid mark them with 
• 6 and e, then draw tlie lines it a %tid 
o a, those' two lines wiU also divide 
the figure into fotfr 6qna! parts. 

For DiagTam 6.—Draw a pencil line 
jr 1 / parallw to C D, then from E to «, 
mark a dotted line in ink. Bisect j? E 
E w, C a and a D,«draw dotted Upes in 
ink from h to c an!i from^to e, draw 
other dotted lincs_^rom istoA and from 
e to B, which Jmes b c A and ti e B 
will also equally divide tlie figure into 
four parts. 
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i 

Fig^. i. 



C 5 a rf D 


For Diagram G.^—Consider you have 
a base C D, equal to . 100 tet't* and 
that, as it is rc‘quired to divide the area 
into four equal parts, 25 leet setoff on 
the base and also on its parallel A B, 
will give you four ^reas, two equally 
long and two equally short j when the 
lines A r, E a and V/ <> are drawn in^ 
pencil, you abo will see that /> r and 
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d e will be the exact.length, viz. 76 
feet, which beiiw multiplied by 25 feet 
will give 1875 ieet, fhiwfore you must 
bisect A c and e B and lay off c 3 or 
e d from x and y to p and q. Then 
draw a line parallel to C T> throi^h the 
point p to the line c 6, and the same 
on the other side through o, then dot 
. ffrese lines, and from c ana e dot lines 


Fig. 7. 



rig.9. 



downwards to meet them, then dot the 
line from £ to a, and the figure wiU be 
divided into four equal parts. 

The following Diagrams," No. 7, §, 
9 (and 10, are also mvided into four 
equal par^ but the process being near¬ 
ly similar to those^ already de^ribed 
need not be repeats. 


Fig. 8- 



Frg. 10. 



iO cORB^-.SPONOENTS. 

iiJ». Gtovw lequests u* to state, that he Is 
HOt one of Mr. Taylor’s disciples, and that so 
far firom this betas case, he never, to his 
knowledge, either aaw or heard him, or any 
one person with whom he sssociates. 

We shall be happy to receive Tvao’s re¬ 
marks on the trtber subject to which he fasa al¬ 
luded, after be has completed hSs interesting 
illustrations of botany. 

FaAVCie, jun. will oblige us by transmitting 
hts second letter. 

CONSTAMTXNB, J.T., S.M-, W. POWWINO. 
end T. Tayaob, wiifexcuse the non-lnseitltm 
of their uiswers to the queey relsttng to the di¬ 
vision of » square, as the subject is sufficiently 
illustralevl 111 the la it ntid pieseot numbers. 


The attempt of T. H-h to make the four di- 

vlBldhs ok the some form is Ingenious, hut he 
must. see that be has ^Ided the area into 
e^f^parts instead of iiCn?. , 

T|m communication mentioned by D. Tao- 
' MA8 has not reached us. 

W. W. has requested us point out an 
errorin the drawing of K%. 1. in Ole ftwatis^ 
pleee to the last number. The ftoat-wheel, as 
represented in this figure, mipeare to ms 
uni^ the bogrd F. Instred orsffiose it This 
err w did not escape our notice, but there WM 
not time to correct it, and we hope the thlra 
figure rendered the plan perfectly intelligible to 
our readers. 

Answers tojjj^ Correspondents next week. 

* -- 


KshaVa in port of 
Page SUi, col. 1 
“ 24.”—Page 3M 
resd “84.” 


lastWek's Impression.— 
, Une 11# for 14” wad 
», col. 2, Une 8, Rtt" H” 
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Tbe •o«4r WOA Mf ^wrtntiMi; 

Wboafi miM, pimauiM by naiml^i^tred fnMt, 

Cnlto from the oroita tilte purest aim the oe*t; 

Vbff wiU»t>rlgbt Fancy^r mldoa cliiM. 

Of, munine, mount where ScIwCe riu etiUim^ 

Or wabe the spirit of departed time." # 

Heosiu* 
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MR. MART’* iNSTRtMENT. 


MR. HART’S mSTBtJMENT FOR THE 
DEl-rNEATlON OF CfEOMETRlCAL 
FIGURES. 


It will be in ihe recollection of our 
readers that, in oi* report of Dr. Birk- 
beck's valuable lectifie on various pae- 
chaincal inventions (p^ge 83 of the 
p-esent Volume), we ^ve a l»ief de¬ 
scription of'the Wnpnent invented by 
Mr. Hart of Islington* % the purpose 
of laying down angles, and of delinea¬ 
ting a great varied of rectilinear and 
curvilinear figures with the gieatest 
accuracy and precision. We then 
stated our intention to lay before the 
public a more minute account of this 
valuable instrument* with the n«;essary 
engravings for illusftrating ib construc¬ 
tion, and we are this week enabled to 
redeem our pledge. 

Mr. Hart’s instrument is capable of 
delineating, with great facility and 
with perfect correctness, geometrical fi.- 
glues of any given dimensions witnin 
its range. ,The engraving which forms 
the frontispiece to* the present Number, 
and thfe .sst irf the illustrative diagrams, 
are copied from the instrument pre¬ 
sented by the in\%ntor to the London 


Mechanics’ Institution, and. arc repre¬ 
sented on a scale ef exacitly halt an 
inch to an inch; but the apparatus 
may be construrted of any required di¬ 
mensions, acco!;f°, .g to the pur^ses to 
which it may be applied. * 

Afigles may be laid down by this 
insfinirhtotto any assigned'qiRintity in 
degU^ and minutes; circles or arcs of 
chclm mhy be and' graduated 

^0 acty number of eqnal*]^ arts j straight 
Kni^ may be drawn' in any position, 
.and of any given length, to the 200th 
part of an inch •, and elliptical figures 
may also be descrit id by :■* of any re¬ 
quired proportions. Hence its appli¬ 
cation (as stated in our former account) 
to the purposes of archilecture, dialling, 
the projection of the rohere, perspec¬ 
tive, fortification, and me construction 
of scales of chords, sines, tangent;' 
aid secants. 

The principal parts of .the instrument 
are two concentric circles the interior 
circle, B B B B;' fig. 1, (vide frontis¬ 
piece), is moveable within the other, 
wliicli, wheii in use, is to be firmly 
fixed to the taXile ordraVring-boanl by 
means of the piece II, .and the clamp 
represented in the following figure. 



This elamp has a circular opening, 
O, occasionally holding a portion of 
the drawing-paper ; it is opened re¬ 
ceive the ^ ‘niiper, % removing 
the steady.pini^i*^’' . * ‘ 

The exterior A A* is divided 
mlo a»a half-ditigrecti, Which 


mrem oyy ? pieceSif .a 
fieely in the collar tp throngfiS^t^ 


M*. HAJIT’S instrument. 
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it IS prevented fiom passing lengthwise, 
and screwil into the piece £, which, 
vvhcn used, is clamped to the es.terior 
circle by the screw K, and on being 
turned,*' it gradually moves the interior 
ciride ellheir forwards or backwards. 

To the hiterior drrcle is fixed the di< 
ameter bar, JK M, which is graduated 
to the 20th of an incht and number^ 
from the centre, both ways to the cir* 
cmn^aence }^nd the radius bar, (?'• 
meeting tbe'dianmter bar at right 


■ 



The slide, GO<3*(%.’2), Jits into 
the groove C in the diameter bar, 
along which it moves, carrying tlm 
vertical bar, L O^w^ch is divided in 
the same manner as the diameter b|jr, 
and by the^^ms N' it is sub-divided 
to die* 200t}?']pl(rt an inch { while, 
the nonius N snb-oivides the diameter 
bar to the same rmouteness. S is n 
capstan screw, for fixing Ihh position 
of the bar, hO, to the slider, when 
pla^ at right an^eiwto the l^r M BI; 
and 1 IS a brass tubS for ^ding, the 
penw or fiacing'pqtet, which is Im^ 
fm a at the top to the 
poiitf on^e whfle fiid Sgwea 



* The elliptic bar ^[represented by 
fig. 3), b' also disced to tlie 20lth of 
an inch j, ^it js jpurnis^ wiffe the pen- , 
dl hQld^l?^4^e ad|u8ting screw P, 
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and the wo coursers A Ai which fit 
into and move m the grooves CC & C'. 
(Fig. 1. Vide frontisp»ce.) 

This apparatus is very convenient, 
as well as extensive in hs application, 
as every line can be oinwn by it at 
once, of the required length and in any 
^iven position; it is idso capable of 
indicating its own errors, and hence 
life certainty of its opcmtions. 

Among: the varioilsjniiances ofothe 
superiority of tliis msmiment over the 
scale and cornpasses, it may be men¬ 
tioned, that each operation is perform¬ 
ed in a manner totally independent of 
any other^ while, according to the 
usual method, the accuracy of each 
operation is entirdy e/c/jeni/e/il? on-that 
of the preceding; and, from the im¬ 
possibility of assigning to )i. point its 
geometrical place, or drawing a line 
gfcometrcally correct, the errors are re¬ 
gularly transferred, and mcrease with 
eacli succeeding step. 

In a future Number, we shall give 
one or two specimens of the application 
of Mr. Hah’.s instrument to the pur- 
posi; '■''r which it is intended. 

LONDON 

MECHANICS’ INSTITUTION. 

MR. TATUM*« 

SEVENTH nXCTURE ON BEECTRICITV. 

, EFFRCTS OF T8B 'sHOfiS—-AT- 

MOSFHEaiCAL EEECTRICITY —. THUK- 
llBR NOT CAUSED BY THE EXPLOSION 
OF OXYOBH AND HYDROORN—REAL 
CAUSE OF THUNDEa — EFFECTS OF 
TUUNDER-STOHMS — OXIDATION OP 
tiOr.D by the ELECTRIC BATTE^V— 
TORTUOUS COURSE OF THE ELECTRIC 
FLUID —AUH^lRA BOREALIS"—KARTH- 

OOAKES - WHIRLWINDS - WATER. 

SPOUTS—EFFECTS OF EJ.BCTRICITV ON 
VEGETABLE AND ANIMAL LIFE, 8lC. 

WEDNESDAY, HAKCH 3dTH. . . 

Before enteriag upon the immediote 
Aubject of the present <ev«nhif'« lecture, 
Mr. Tatum made a lew additional ab. 
aervotions on the osaapMStive effecta of 
the electric shock on differeRt iudivi- 
duaU, in eoQsequence of a second letter 
which he had revsirad from the Mem- 
her whose conamuniciitioa he hX^ noticed 
at the GOBamen cement of hts prertoua 
dUcourae. He stated, that when a nam- 


her of persons form a eonncctiou and 
receive the electric shock W the same 
instant, it is probable, that if they were 
all asked to describe the sensation they 
had experienced, each would give a dif¬ 
ferent description from the rest. Some 
persons are much more susceptilileof the 
cffeiT of electricity than others; as an in¬ 
stance I f which it may be Elated, that a 
lady who, upon one occasion, joined 
hmids With a niiinher of gentlemen, 
scarcely felt any sensaN^on when the 
shock was cominuniratrd, though some 
of the gentlemen were so much afl'ected, 
'that they could liaidh'keep their legs. 
The efl'ert of the bIiock, tiierefore, appears 
to depend upon the constitution, which 
enables some individuals to bearamuch 
more powerfuVshock than others. 

The Lecturer then proceeded to that 
iiuporlant branch of the science, called 
Altnospkerival Jilectricit^, and observed, , 
tlut diflerent opinions had been entAo-* ' 
th'ini'd lespccting the cause of thunder. 
He stated, that it was a veiy general 
opinion that thunder is caused by the 
eonibnstiou of the mixed gases, nxyften 
and hydiogen; but lioviever plausiblu 
and popular this idea might he, he was 
not inclined to adopt it. To establish 
this hypothesis, it is necessary, in the 
.first place, to prove, that theie is a sufii- 
cient quantity of hydrogen in the air to 
fwm an explosive mixture. Now, in 
111 the ebeinical analysis of atmospheric 
air, has there ever been found enough of 
L hydrogen to produce such an effect V 
The Lecturer had repeatedly analyzed 
atmospheric air, luid had scarcely found 
a ti ace of tks gas. "But granlihg, for 
the sake of argument, that there is a suf¬ 
ficient quantity of hydrogen generated 
at the earth’s surface to form an explo¬ 
sive mixture when elevated into the nt- 
mDspbere, still, ti/e very small specific 
gfmity of this gas must be taken into 
cij^isideralion, and when it is recollected, 
that the part of the atmosphere wliere 
the tliunder occuar’is^uot very edevafed, 
ilwill naturally he inquired, what power 
is there to retain the hadroiien in so low 
a stratum ? it is,iq, fam, impossible and 
contrary to nature that this should take 
place t for Ihe bydrt^en, by ito extreme 
Jwvity, must aecessm'ily ascend jyo amuch 
grea^r height than the region of thus* 
der. Many of t^^e Members, perWp, 
witnessed tiie ascent of , Mr. Green and 
his broths .'Which look place yepterdEy, 
and riiough ms balbon was filled with 
cigrhuret^d hydrogenj is of much 

greater specifi^o gravity than ^dregen, 
and also carried wp the weight of two ^ 
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men and ail Us appendages, it passed 
tliroiig^i the olonds in a few tninutes. 
How, then,its it possible, that hifdrogen 
should be retained ilia stratum through 
wjjich Mr.'Gieen*# ,balloon passed ^«o 
rapidly*? 

a proof that thunder is generated 
in a region of the atmosphere not, very 
elevated, Mr. Tutum instanced the case 
«>f air aeroBidit, whoascjgnded in a storm. 
Tbnnder and Hghtiuiig afterwards came 
on, and bis friends conMiiered iiis de* 
struetron iiie^lable \ but when lie de¬ 
scended, he was scarcely conscious that 
it had tliondei-ed at all. He had heard. 
«a distant Tinnbliitii^noise, like the report 
of cannon, but he wns far above it; and 
thiscirciiVqstmrce proves, that thestralmn 
ill which thunder occurs is considerably 
below that to wbicB a balloon asreuds. 
The'Lednrer also read, from Lieutenaiit 
fireiMi’s Treatise on Lightning Con. 
diictors, an account of an extraordinary 
pWmonienon, which occurred in the 
island of Java, in the year 1772. “ t>ii 

the 11thof August, at midnight,a blight 
cloud was observed coveringiLinouniaiii 
111 the distiict colled Clieribeaii, and 
several reports like those of a gun were 
heard at the soinc time. Tlie people 
who dwelt in the upper parts of the 
mouiitaitt, not being able to fly fust 
cnougli, a great part of the cloud, abogt 
eight or lime miles in Ciiciitnrerence, de. 
tached itself under them, yiwA was swn 
at a distance lising and iailnig like fhe 
waves of the sen, emitting glolres of fire, 
so liimiiiAus, tliat the night beeiime cleay 
as day.” These circuinstatices are *uf- 
flcieiit to'prove, that thunder is not 
caused Tliy an.y cifllectioii hydrogen m 
the region where it takes place, because 
hydrogen would necessarily ascend iiiueh 
liigher. 

But, if thunder he not caused by the 
>ixplosion of oj;yge»*aii<l •hydrogen, from 
■what cause does it proceed ? la answer 
to this question, it may be observed,^hat 
tile disciiarge of|jii electric battery, even 
of moderate power, is accompanied by a 
report sQi|cienttocreate alarm, in ooine 
* degree, in ■j j^' ^j aiinds of the audience; 
‘ ««d if soeh a report proceeds from "So 
small a surface, what must be thieeiTeol 
of the fluid discharged from a surface of 
eight or nine miles, us in the plicDothe. 
hon just alluded to ? In the ueyi lec¬ 
ture ft will be seen,Jliat steel wire nUiy 
W melted by the discharge of a battery, 
for which experiment, KiUflridans-gie- 
nerally: select the^^aesr wire they oan 
Obtain. But what is the siae, of streh a 
wire compared with that of, one of tie 


conductors placed for the p^tcclion of 
8t. Paul’s Cathedral, wliicli^onductor, 
notwitbstanding its tbickoess, has ac¬ 
tually been made red hot by iightiuiig,? 
Mr. Tatum here exhibited a model of 
part of the cuuiloctor alluded to, which 
was about 4 idclies wide by half an iuph 
thick. How iniioh greater, then, must 
have been the report which accoinpa- 
nied the discharge of a quantity of the 
electric fluid capable of pioducing 
nil effect, than th^soiind generated by aii 
eIcKtric battery. The effect of echo, 
.which, in same instances, is known to 
repeat a sound 40 times, must also ‘be 
considered, and these circiimslances are 
quite sufficient, to account for the sound 
of thunder. 

Mr. Tartim here repeated liia remarks 
on tlic cilccts of evaporation, in carry iiig . 
up into the atmosphere a large quantity 
of electricity fiom the earth (vide page* 
359), and read a second extinct from 
LieiUeuant Green’s book, to illnstrale 
his opinion, that the conversion of nqiie- 
miH vapour into ram or hail, diininishes 
its capacity for electricity, which is then 
given out III large quantities, and uflbrds 
a reason for the occurrence of these >Bie- 
teors during a thuiider.stbrin. On 

Wednesday evening, July suy.s 

Mr. Gieeii, “ soveiul lieavy^^riiis of 
lliiiiidcr and lightning vi.sited London. 
About one o’clock fh the aflenioon, En¬ 
field, WiiUliiiiii Cro^, Chcshiint, and 
their vicinity, fiUtlic severest i-flects of 
the storm. It was accompanied with 
thunder, liglilning, and torrents of hail. 
The devastaiipt^iTasioned by the hitler 
was wry great, some of the stones heinfj 
of the dimcHsions of pigeons' eggs. 
The storm was most violent in the mid- 
die part of the county of Kent; it en. 
tered from Sussex, and passing over the 
entire weald of Kent, Canterbury, and 
ihq towns on the sea-coast, discharged 
an iinmeuso c|Uiintity of water, stopping 
the passage of many Iwldges and public 
ways, and laying the low lands under 
water, spoiling and tarrying away vast 
quantities of hay and seed-grass. The 
extreme brendth of the clouds appeared 
to be about 20 miles. The river Stour 
rose rapiiWy in a few minutes, and the 
ditclres were insufficient to carry off the 
water. Margate suffered severely, and, 
at Ramsgate, the flood rose to such a 
height, near the niarkefr.place, as to lay ' 
the fcllars under watftr.” 

, The electiical battery, was then 
^charged, and the slfbck being passed 
through leases of gpid, the oxitle ot the 
tirct'il was (Rrufik ui>on same pieces of* 
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card, la tliV.foria of porlrait^ sjod ,oiTier 
derices. XVis ourioiu ej^fueriment isde- 
■cribed at pi^ 50 of oar Second roluine. 

,Mr. Tatum next .exhibited idle iertu- 
ooir or zig~xa§ fprm of. a sfroHg spark, 
taken from thd^ondactOr of the electri¬ 
cal machine, and^dduced’tliis circum- 
s^ce ai ah additional proof of the ma* 
Yerialitj of tbp electric fluidrri>Wby 
striking against the air Oritli incoaceirat- 
'ok^,velocity, condenses it, and increases 
its resistance; the flui4 Uiercfore, turns 
aside to seek out an eaB|er course, aftd 
bjjr condensing successive portions of the 
air, is diverted from a rectilinear direc¬ 
tion, and proceeds in a tortnous or<zig* 
tag course. That the resistance of ,tlte 
atiifosphero is the 'cause of this, rras dc-> 
monstroted hjr exhausting a glass ves&el, 
and passing, f|io. fthld through the va¬ 
cuum, in which oasP» die direction of the 
xpark was periectly straight. , 

The Aurora Borealis is an electrical 
jphenomenoa, supposed to be produced 
in very clerrated regions of the atom. 
Sphere, where the air, wlilcb diminishes 
in density in proportion to its height 
above the' earfirs surface, is in On 
extremely rarefied state. This ph^o> 
luenoD, whi£h is not accompanied hy 
any may be imitated, by passing 
the eleclru. fluid through an exhausted 
vessel; and it haslwcodoublW whether 
ai^" report v^ouidjjpb'^jieaid, if it were 
pi^ible to discharge a battery in a 
vacuum. The Lecturer here exemplided 
his remarks, by means of a long cylin¬ 
drical glass vessel; exhausted pf air ; atid 
the fluid, as it flashed^hrou^ the vn- 
^.uum, exhibited a vivid'amT betrti^iful 
representation of the phenomenon al¬ 
luded to. 

' Barlhquakes have been imagined, by 
some persons, to he caused hy the dis¬ 
charge of the electric fluid from one por¬ 
tion of the earth to anoliier. The mad- 
Iter in which it is supposed that the ef. 
feet may be produced, Was ^emplifled 
by an experiment which our readers will 
And described in our Slepond,,Volume, 
page 84. ' ' * 

Whirluiinds and 

electrical phe^pweqa. Which Imre some 
analogy for Uaeb other t the‘fbrmcr be¬ 
ing on land n^hat the Utter Are ^11 we 
sen. Mr. Tatum here relatedhthe oir- 
eumstahee, as detailed in our Tiji^t vo- 
ludie, page'76, of bli having witnessed 
iiip occurrence of n whirlwind in the 
City Road, some yWirs ago, when a gar¬ 
den-frame, weigllit*ff half a hiinored 
weight, was carried to a cottsiherablc 


height in the air, and an unfinisb^if 
house was set on flre'iit the same tltne. 
He also exhibited an ap|iarafus, resem- 
liling % canopy, which supported a cir¬ 
cular metallic plate, r^esenfingaclood 
cltfirged With electricity. ' On ihief lower 
part of the apparatus, wbihh was*, iit:^ 
posed, to represent the surUce of the 
emth,,a nnmber of light siibstelnces Were 
strewed; and upon turning the'taacbine, 
with which the epparatns was plained in 
communication, these light bodies were 
instantly put In j>rapid liMio'n, by thjs 
powerful attraction of the me^allfc 
plate. , 

A variety of intcret/'^bg ekperimonts • 
were then performed, for the purpose of 
exemplifying the effects of the* electric 

fluid in iprodocing com&astxort, and the 

danger of imperflect Irglitningconductors. 
Some combustible niater^Is being placed 
in the model of a house, wei*e,8et on Are 
by passing the spark through a cohduclor 
in'whicli there was a break ot the pi(K 
where i-the' combustibles ^wtere placed. 
Gunpowder was ignited in the sattie 
bianncr, ii? the model of a powder-nmga- 
zine, and these experiments were? in¬ 
tended to shew the niatin'er id which 
bouses or magazines may bc 'flrcd by 
lightning, whenever the continnity of , 
the conductors, placed for tb^ir jirotec- 
tivm, is interrupted ; for a sparlt &nd ex- 
plosion will always occur at tbe point 
wljcre (hey may be broken. 

A canbon, loaded with gnnpovrder, 
and an electrical pistol, charged with 
Gxygen and Aydi ogeft, mixed in the pro- 
purtiuiis in wiiieh they unite to form Wa¬ 
ller, were then disOhar^ by tbW,electric 
spark, and th€'*flald WM aftctwaids ebn- 
vejed to two large'bladderB/nuspehded 
near tlie upper gallery,' mhd .filled with 
the mixed gases, wbidi dxpfoiied at the 
same mtanedt' with a trciulhdous .te- 
|K>rt. ■ . a 1, . 

TbW Lecturer.,finally exeinpKficd tbe 
des^Ctive effecit of the electric shock 
on rentable and animal Hf«, bypassing 
the khock of Ihe hattery through a gera- 
ttliilmknd afterwards titrough,some small 
fish^ contained in a water.' 

The' fishes', on , recsivlng the shock, 
darted across the vessel, for k second or 
tWo, w^i Jneredtble fmofeityi and were 
iniinediateltaken Vut dead. ' Mr. TA- 
TtJM observed, Aat the efiVet of the 
slioek on the plant wottM not become 
Very percemible before tho'next lecture, 

^ yii<n fic'knoflS^exbftit, sraong other ex- 
liferimeats, the defla^tion^ofseveral of 
jneulaaby clcciricity> " ' 
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M«., TATUM’s, 

KtOUTB And UQNCLUDING LBCTUltB ON 
I ELNCTBICITV. 

combustion of VABIOOS BODIBB BY 
*. £f,«<n'JHf3jlTY — LUMINOUS KXI'KRI- 
MBNTS—liFFBfrrS OP THE ECEUTRIC 
*Sil^CK ,ON vegetables—DEFLAGBA' 
TION’ op BTLVBB, PLATIWUW, *<301.1), 
JtC. — CONCLUDiSO OBSERVA- 
.i'lOMS. • 

PJR^AY, MARCH 31st. 

Mr. Tatum’s concloding lecture was 
diversiiied by^R great number of bpaO- 
tiful exjjerimcms, illustrative of tbe 
rombustion of various suli.stunces by tbe 
ek’clric fiuid, aud its liiminaiis cffi'ets 
when tlie ThcAtre>wtis ,|darkeiied. The 
experiotents were performed «ith an 
excellent electrical iiuicliiiie, recently 
mounted by the Committee of Managers, 
'^liich appeared to act more powerfully 
than either of those .previously eithi- 
bued. 

Several combustible substances, both 
solid and flubl, such as rrSjn, Ir/copo- 
dtum, spirit^! mne^ and ether, were ig- 
iiiied with great facility; tbe latter, 
nft<^ the electric fluid lud passed through 
four glasses olf water f thus demonstra¬ 
ting that the passage of electricity 
thrpiigli water, docs not deprive it of*its 
igniting piopcities. The Tbe,atre w»is 
then darkened, and the shock of a Urge 
jar was passed through lump-sugar, 
oranges, and eggs; the whole of wliigli 
assumed a beautifully luminous appear¬ 
ance, at tbe moment wheu the duhi 
passed through them. • 

The electiic l9oi<l always puls on a 
lumiuous appeajance when it passes 
from a good cond»<'tor, sucli us the lue- 
talUc <}onductor of the machine, into.tlie 
air, wWeb is a badf^conrlnclor of electri¬ 
city. Upon this princiide, the glass tube 
now exhibited is cunstniclcd, which 
coutaius an inlrrior tube, dotted splVally 
with pieces of (in(«>il. The.macbiue w^s 
then turhed, aud the take jti^taDtl^ 09 . 
burned a AeauUful app^l^ance, w;- 
rusioiiedt ojr"^the rapid pass^e of Ahe 
electric fluid, p(bicb bccamo.visible in 
#xery apa^ie between tbe spot* of jinfoil; 
Ibis, however,, is au old |rs)uouc 4 way 
of producing a luminous efl'cet, and .it 
luu bcf-u found a much better inode to 
msike i ^sUps ol* tinfoil, which are 
place^'i bn tbe glass, apd 

tbeu to draw a kiwfe through those parts* 
which are iutni^d to appear Jiiininoai.. 
This method is much easier, aud tbe 


number '^of sparks may be */msidonihly 
increased by it. ‘ / 

All elegant appamtoA, rionsisting of a 
scries of revolving columns, was then 
exhibited; and also a number of de- 
vlgcs, displaying in snoo^iop the Words 
SciBNCE’\and ELiflKrc Light;” 
a beautiful view of the Pagoda’Bridge, 
and an 'inscription, containing the words, 
*‘ Success to the Mechanics' Iwstrrc- 
TIOE.*’ Tb^ whole of these devices wete 
of the most brilliant ddbriplioufF^ud 
were witnessedoivith loud appluuiie, 
VViiile the#battery was* being con- 
striicU'd for tbe final cAperiments, Mr. 
Tatum exhibited the geranium, through 
which be had passed tbe electric shock 
at the close of the precediug lecture. 
The efiect of the fluid in destioying ve- 
g^abte life was siiflicieutly manifest 111 
the appearance of some parts of tlic 
plant, though tbe whole of the leaves 
wcie nol'yet withered. Geranium leaves 
look well for some lime after they aie 
separated from thn Blent, bin tbe Lec¬ 
turer bad no doubt the plant was as ef¬ 
fectually killed, as thdtigh it had Ijteu 
t^vVded from the root with a knife. 

The battery was now powerfully 
eharged, by tbe aid of Jwo electrical 
machines, which were put in action at 
the same time to facilitate tljj>!i^ratron, 
and the Lecturer proceeded to exem¬ 
plify the deflagration, of metal.s, by pass¬ 
ing the shock successively tbrougk wires 
of silver, platinum, gvldf and steel. The 
whole of those wires [wero instantly 
fused, and their oxides were seen flyiug- 
about, with the exception of the plaits 
rtwff^wire.j’^TiiSn resisted the operation, 
probably, from its being tathertoothifk 
for the strength of tbe battery. The 
deflagration of the steel wire was parff- 
cttlnHy brilliant. 4 

Mr. Tatum then observed that he had 
arrived at the conclusion of the course 
of Twelve Lectures, which ho had iin- 
dcilafcen to deliver to the Memheis of 
the Institution, ,and Ibe felt tliat some 
apology was due to them for having oc- 
t^onalJy detained them beyond the 
usual lioiir, but be had been uuxiuus to 
instil into their minds the proper tln'ory 
aud priiigiple^ of the science, aud to il¬ 
lustrate them by as great a variety of ex- 
peritnepts as possible. It might perhaps 
be said^’^hat a Lecturar eould stop when 
he saw that the dial indicated the expi¬ 
ration of tiie usual tune, but he might 
then ,bc in the miitdle. of a subject whii-li 
rripiired pre^,OF experiments to elwcitlatc 
it. ijlte Lecturer Iheiefore trusted th.ii 
these coiisldciationB would piled hi^ 
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investigator’s letter. 


apology having sometimes IreBpoeied 
on their tiVe. 

The worihy Lecturer’s eoucludiog 
remarks were received with «very testu 
ntony of satisfaction by the Hewbers, 
and he ire^lllIL amidst the nnaBimous 
applauses cil|||rnf 8 cmbiy.» 


LBOTTfABS »OR NKXT WBBK. 

Wednesday, April 12, Mb. Wali,ib’s 
^S econd Leeture on Astronomy. 

F.iday, April 14, the same Lecture 
repeated. ‘ „ 

v-, -. _y.-_ - 

OBSEBVATldWs ON A MAXIM IN 
MECHANICS. 

To the Editor of the Mechanics' IZe^isfer . 

50, Broad Street. 

March 29, 

Dear Sir,—A lthough the letter, 
transmitted through you to ipe at the 
request of the writer, contains, as you 
must have observed, several erroneous 
apprehensions, yet, as the writer is evi¬ 
dently a person of education and in¬ 
quiry, his mistakes, |smce they may 
occur in other minds similarly circum- 
stanasd, are 4 think, worthy of public 
notice. Tbe correction of these mis¬ 
takes i^'^^icularly suited „to a work, 
which, like the “ Mechanics’ Regis¬ 
ter," by the kind of discussions it 
promotes, and the discoveries it records, 
is calculated to promulgate the truths 
of scienoe ampngst a certain portion of 
the community, who, otherwise well- 
infonned, are yet very daficient in phy- 
sipal knowledge. If you should con¬ 
cur with me in opinion, respecting the 
propriety of inserting the letter of<‘lN- 
VESTIOATOB," y# will, perhaps, al¬ 
low me to occupy a few columns of 
youi' valuable journal, by remarks upqp 
its most important positions. 

1 remain, deax-Sir, 

Very faithfully your’s, 

George Birkbeck. 

ISVESTlUAT^m’S tSTTSB. 

To the Editor of the Mtchanics' Register. 

Brighton^ March 15,1826. 

Sib,—I t is generally statejl, tbat 

what we gain in power, we lose in 
time as if it were as certain as that 
five and five make ten. The Greek 
word Meehane, or sfisdom, seems to sig¬ 
nify Ingenious contrivance. ArchiWdes 


applied what are called the Merlianical 
Powers, but we are not to be chained to 
his car, or (o be debarred' fui-tbei' 
itn proreinent. Surely, a wheel-carriage 

eg 

muy be called a mecUanicat contrivance 
—by means of a carriage, a horse may 
move, , on an iron level railway, two or 
three tons weight, or upwards, while 
he dould neither carry nor drag On the 
ground one ton weight. Here, then, toe 
gain both power and time, fpliis seems 4 
triuinph of inedcrn science. 

' In one of the old m^rlmnical poweis, < 
the pulley, it is usually said, the power 
gained is as the number of tile putlies. 
This does not sgewi correct j hut it ra¬ 
ther seems to depend on the diameter. 
If we try one set of moveable pnllies of 
three feet diameter against another s«^ 
of twelve pullies, each of three-inch dia¬ 
meter, the laige lliree-feet pilllies will 
raise a greater weight, and in less time, 
than the set of twelve three-inch pullies. 
The pullies themselves should, of course, 
be weighed against each other, as well 
as the weights attached to them, to eu- 
ablh us to estimate the total weight raised 
by each. If, then, one man, or several 
men, be enabled, by a set of large 
moveable pullies, to raise a greater 
weight, and in less time, than he or they 
could by the exertion of natural strength, 
we gain both pbwer ank time. WbeeU 
carriages, in their inedmnisrti, seem to 
resemble, somewhat, tfae moveable pul. 
ley. If, in pullies, there were prgiect- 
ing teeth on the drcuhiference, and, in¬ 
stead of a smooth rope, if au iron chain 
were** to fasten on the touthed olrcam- 
fereuco, it might take a iflmer hold. If, 
too, ube axle were toothed, rond the 
teeth of the akle were tSmiKfir'k !n the 
teeth or piukttn of thr& tHrcumferences, 
|ny, each wheel of ten or eleven iuches 
kiaineter (sd^po^UR large thfee-faet 
pallies),’ this might seem a great ita» 
provement on the ati,*,i-frict!(^ fhllfas, 
which have ld)«^'',ircttinference,' an^ he* 
ing smooth, the worki,n^ is less firm 
than when tdothed. Bach of these three 
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teH'inch wheels must, of course, hate 
its own.axle. 

This sj^tcia mi^ht likewise he a great 
improTeioeitt an earriagfe-wheels, ns the 
Tricttou would be thrown from the re- 
vplvlng main axle into three circum. 
fereuces. These things may easily be 
proved ou.a small scale. 

I remain. Sir, * 

Your obedient humble servant, 

• Ihvebtigator, 

DR. BIRICBB^'s REMARKS ON THE 
PRECEDING LETTER. 

If tile, often quoted maxim or induc¬ 
tion, against which “ Investigator” con¬ 


tends, Imd been tints expqiWd—what 
we gain in the magnitude^ the effect, 
we loso or sacrifice in rae extent of 
space passed over by the^ power—^in¬ 
stead of placing time JuLgaposition to 
power, the ^me id^ol^Ba have been 
imparted, and misappffl^sion might 
have been avoided. The ehange would 
indecid liave been tneicly in term® j for 
the space described l)eing^lways «s the 
time (the velocity beingronstanTy, ei- 
^er element dl qyantity, ,may be em¬ 
ployed in fte enunciation. Of the 
simple mechanical powers, to which 
the application of this maxim is more 
easy than to corapheated arrangements, 
let us take as an example a lever of the 
fitst kind. 



o\ 

V 


When the power P, balances the 
weiglij; W, which greatly exceeds it, 
the arm A C, ai which*t acts, exceeds 
C B in the same degree. And if, in 
consequence of a small addition to P, 
motion should take place around the 
fulcnsMft, F, as a wentrp, the arc A «, 
passed over by the point A, will exceed 
tlje arc B, described in the jsame 
time, as much as A C excecds'C B, But 
in order that tne times may be equal, 
the velQcities of the two points wnust 
neces^riklivery different; and tlie 
velociti® being the same, which to fen¬ 
der the lever an advantageous instru¬ 
ment, ougpit to be suppo^‘ to be the 
case, the limes must be dilfeeht; 
Icmga:* obviously, on the side of the 
fulcrum at whicl^ibe power is situated, 
than on the other, in njic^ortion to the 
greater extent of*the tffc or circle dei 
scrib^. Tliefhfore, what js gained in 
thie appittent magnitude of the effect, is 


lost in the time or spacejequired for its. 
accftraplislimeiit. • 

With regard to” the pulley, termed 
by Investigatorone of the old me¬ 
chanical powers,” $ may be observed, 
that when fixed, as in the followng 
diagram, it has no claim to the appel¬ 
lation ; it then serves the purpose mere¬ 
ly, of altering the direction of the mo¬ 
tion impressed by the power. 



This is the case whether large or small, 
although if large, it will Miswer the 
purpose better, when a thick or iuflc3^ 
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ibk n)])e\s made to paw oyer the 
sboaver OtL ^bout of dimiiilshoi flex* 
ioR. Wiwii^iifrfulley it looae, at re- 
|»eieiitedr flgare betow^ it aa- 

tteets to l|ia|||||j|^on idea of a meeha- 
aical^poim^H^Yvrhjen.seTecal ate 
Huis etupto^PI^ tile poww* gained is 
a&tiiA pnUiw;^'’ or, to speak 



It iS| indeed, by means of the fixed 
’ thread IR alone, tliat the apparent gain 
isr«tfectedi the weight o being divided 
betwixt the two portions,-^-that is 
to say, betwixt Jl jR, and ih# |)art 
propeedmg from c to paw over the 
fixed puijiey, and be connected with the 
smaller weight: whatever species ff 
effort is required to counter-halaacse it, 
need only be equafko half the weight o-y 
and if there be a second loose pulley, 
of which the cord has one end attaclied 
to the beam, «hd the other to the hook 
of the first pulley, it is obvious, each 
of the fixed points bearing half, that 
a power of one-foiirtti only will be ,iie- 
quiwjd. The pulley, it need scancejy 
be observed, here acts as a fK^petual 
lever, with equ^ anesj simply afford¬ 
ing a rolling cylinder the flexiqn 
of the cord, wd not ih the sligh^ 
degto^ altering the relation of 
]^‘cc and wdgUt to (%cb otir^. 


Hence, we must at once perceive the 
error into wtiidi,]iive8t^t^bas&iiiwi. 
when, he «ayx ** the.-pow^ feeerns to 
d^tend OB ^ iW fal¬ 

lacy of his assealion, ** that if you 
try ope of moveable ptdUes, dt' three 
fe^ (jhameter, minst another set •pf 
twplye pullifis, of thiee-inch diaic^er, 
tire large throafeet pulUes will raise a 
.greater wqight, aUd .ip less :tune, than 
the set of twelve three-inch pnllies,” 

.A wheel-carriage is, it jaust be ad- 
mitted« '* a inochanical contrivance,’’ 
well adapted to remove the load fioin 
the back of a horse, to diminish • 
friction, which would be very^^gx<^t if 
the load were to be placed nponanordi- 
iiary road. A rail-road takes advantage 
of the carnage ihd the wheel, and affords 
a still smoother surface for tlie wheel <o 
revolve upon, thereby still further dj- 
minidimg the friction or rcsiRtaqgp 
commonly opposed to the draught or 
power ot the horse. It is, in fact, a 
judicious ^ifation of the sledge of the 
Laplander or ", Esquimaux, or of llic 
long-practisted amusement of skfuting. 
In none of these instances do we recog¬ 
nise the operation of a meclianical 
power j yet, by means of a pair ot 
•ak&its, two plain pieces of steel sliding 
v.on.ice^ a.man could convej' a load 
with such celerity and such ease, ns 
would, under ordinary circumstances, 
bi> impracticable. None of tliese, 1 
apprehend, however, constitute a legiti¬ 
mate triumph of modern scieuce,” 
especially, not a tnteoph over tin; 
maxim or induction so long and so often 
repeated by writtSK on tlie science of 
Mechanics, 

Investigator w,ill find, tfea4»*fml- 
lies with spikes* or projecting -teetli, 
have often been anployed for working 
with'chaias, as he proposes, by means 
of which, a firmer hold < is unquestion- 
ably^btafoed. But the toothed-axle, 
wss^^ng as hg s»:®gest3,^h^’lhu cfr> 
cutmference of three tivath^ wheels, in¬ 
stead of being plani^ and;,|e8iii^. upon 
two polished cfr^unferenoearAtj^. p^- 
tised. ip Attt^Od’s besm^ 
for the purpose of diminishtog^ftdctiQn, 
would not be fouad fadvaitageous. 
The frictiem .Mwh e^ipstruanli 
other, would OT'^omPia materially re¬ 
tarding cawse^ aqd wouhi^ certainly be 
vyorse than*'.^^ piece. attritiop ql the 
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cpcis against its ^^rntpion bed or support 
Wh^ corded be gained by the third 
wheeV the laboutbf oausii^ it 

to revoIV^,* fol if must be placed aWe 
the jucis end cotild afford no support, 
1 am nnablte even to conjecture. In 
dh airangament of frictibn-wheels, it 
aiSptears to me^lhat ■ it must adbrd fiie 
same advantage, as in wheetcarr^ges is 
connnofdy eitp^tecf to acise irom the 
^Jih vrheel of a coach. 

- ^ — 

UTILITY OP botanical STODIJJS.* 

fContinued from Page 363.] 

Trfh Editer of tJuB Mechanics' Ragister, 

Sir,-*—A ccording to my promise, I 
send you my secondktter on Botany, 
the subjects of which are to assist the 
student in his early attempts for tbe at¬ 
tainment of this science j and secondly, 
tiow he may make them ccmducive to 
Ins future amusement send that <rf his 
friends, viz. the best and easiest method 
of collecting and presetviijg plants. 

Most of the terms in this science are 
of Greek orliitin origin j a previous 
knowledge of one of Uiese languages 
will, Uiefefure, render the acquisition 
of them extremely easy 5 but if the stu¬ 
dent be but an English scholait he 
may, in a groat measure, omit them 
until actual practice brings them* into 
use, when the fteqncncy of their oc- 
curraice will insensibly impress them 
and their signification upon the nie- 
mory^ 

The first thftig to b5 studied is, how 
lo distinguish one plant frc«ai another j 
tills is done chiefly by considering tlie 
formation and* arrangement of the se- 
vefSlMparts of thf flower. 

To do this, k't tlie student take Dr. 
Thornton’s Grammar of Botany, (the 
most explanatory book upon thfe sub¬ 
ject), and OSlpine's Synopsis of Bri¬ 
tish Botany, trhioh l^oks, tegether 
with a ibnn a small, Hw tery 
compiehensiVesbotauib library); >))and 
let him read over, t»^ or three times, 
that part the'fitrt of dtese ,bobks 
"vdhddt treats Of Ihe di^erent pam of 
■thfiflowor. ' 

Then Jet hiimfirovide hhiMelf afew 
plants^ •tvitb the , wkix^ l he 

rontf and dissect th^, 

comparing^very.parlf as it isi^pui^lec! 


from the rest« w^ thodest^ption given 
in the Gesra^ This 

oj^tiou, rented, 

svill give him an 
d^errait paitS" 

But hem 
lose his time'on 

Bower is uatundl 3 ff<iipHw^m^^ 
ly become smby ncanihf^otwslunent 
or cultivation. They ai^ totally neg¬ 
lected by botaph^ not only BSbause 
they are but because they 

are deficiefll; in &e^ most important 
P^, viz. th|j while the pe¬ 

tals are redundant,'do|^uently they 
present no criterion ivnereby to distin¬ 
guish the different species of them from 
each other and froai other plants. 

After the student^ has thus dissected 
a few plants which he svas previously 
acquainted with, lot him collect some 
which are unknown, and dissect tlieae 
also; this dissection, however, must 
be done according to system. First, 
separate the stanuiis, the number and 
position of which will directly indicate 
to what cla,%s the flower belongs. Then 
consider the point a i of point als, the 
number of which places tlic flower in 
the proper order of thalT class. The 
next division to which it is to be 
brought, is the genus; this is found 
by considering, the number and shape 
of the petals^ sekd-vesse(t aud ral^r, 
and sometimes the nectary. The ge¬ 
nus being ascertained, it only remains 
to tind ™ species ; to 'do this he njust* 
consider the colour of the plant, situa- 
it time of flowering, 
a^lmape •and po^on of the leaves; 
jp' -^hidn he will be greatly assisted by 
rder^ce to the proper jxut of Gal- 
pine's Synopsis. 

Having thus dii^vered the name of 
the flower under iilpeoimderatio'n, no¬ 
thing remains but to refer to it in his 
hferlw, to find theyirtufis and cqriotB 
properties belonging to ft. 

It w^ill be obeyed by the bot^fet, 
that aboVe obser^^atioris can only 
apply to the first tlutteen closes. The 
remaindelf Of theaii, asij^ias thep^- 
ders belonging lo than, are, for flic, 
mort part, dfiprnijlant upon cirenm- 
sbi^ttes totaMy Idifibrent from thpsc 
abOvie mentioped^ ii^Ut as I have talcm 
•u'p already of yohr paper, 

ahd my owa time, I must defer tiic 
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0^ tHm, as . well, as the 
ihfi an i^trharium^ iill 
i6pe to finish the 

Fbancjs, jun. 

a^hiUchapeL 


_ , IHE HUMAN BODY. 

-ME^A^ia^ OF THE FORE-ARM 

males. 

To the iditot q/ the M^hgnics'* Register^ 
„ Editor, pi^e of ma- 
chhi^Fy is more , curiously devised ac¬ 
cording to the nicest contrivances of 
art, or more iniearesting or deserving Uie 
study of the mechanician (d»#»%h it is 
apt to be overlooked by him) than the 
structure of man himself j of which 
the most beautiful definition is afforded 
in the Scripture, which says, tliat he 
is fearfully and wonderfully made,” A 
French writer, in allusion to this, says. 
Durst we make a single movement, 
or stir a step from the place we wen; 
in, if we saw our blood circulating, the 
tendons pulling, the lungs blowing, the' 
humours filling, and all the incom¬ 
prehensible assemblage of fibres, tubes, 
pumps, valves, current pivots, which 
sustain an existence at once so frail 
and presumptuous?” To give the reader 
an idea of the perfection of some of 
thdse contrivances (from. .which useful 
hints may betaken), I will quote what 
the philosopher Paley says, iu his * Na- 
.tural Theology,' of the fore-arm only. 
f‘ Another mechanical confrivwice is 


seen in what anatomists call thie lore- 
ann; that is, the arm below the 
and wnst. Here, for the perfect: iHe'bf 
the limb, two motions are wanted j a 
motion at the elbow backward and 
forward, which is called a reciprocal 
motion, by which i||S,|»alm of tlie haiid, 
as occasion requif^' may be turned 
upward. 

“ How is this, managed ?' The fore¬ 
arm, it is well known,; .consists of two 
bon^, lying along si^'eacb pt|}er, but 
toucliing only towards the ends. 0»e, 
and. one only, pf these bones is joined 
by die cubit, or upper part of the pm 
at the elbow; the other alone to jtpe 
hand at the wrist. The drat, by 
at the dbow of a hipge-joint (vdufib 
allows only of motion,,.m the ranewe 
plane), swings bj^waraj^d forward, 
eSrrying along wim pL w, btj^ bone 


and the whole fore-arm. In the mean 
tirhe, as,.often as there is occasion to 
turn the palm upward, that other bone 
to which foe whd is attached, rolls 
upon the first by the help of a groove* 
or hpllow near each end of one Done| 
to. whiqjh is fitted a corresjponding pro¬ 
minence in the other. If botli bones 
had b^n joined to. the cubit br upper- 
arm at the elbow, or both to foe tiand 
at the wrist, foe tiling could not have 
been done. The first was f'o be at li- , 
Iferty at one end', and foe second at tlie 
other j by which means the two actions 
may be performed together. The great 
bone which carries the fore-arm^ may 
be swinging upon the hinge at'the el¬ 
bow at the very lime that foe lesser 
bone, which carries the hand, iqay be 
tuminground it in the groove. The 
management also of the grooves, or 
ratheu of the tubercles and grooves, iw 
veiy ob-servalde. The two bones are 
call©! the radius and the ulna. Above, 
that is, towfcrds the elbow, a tuliercle 
of the radius plays info a socket of the 
ulna^ whilst below, that is, towards the 
wrist, the radius finds the socket, and 
the ‘u]na the tubercle. A singh' bone 
of ,the fore-arm, wifo a ball and socket 
joint at Jfoe elbow, which admits of 
motion in all dimctions, might, in some 
degr^ have answered the purpose of 
both moving the arm and turning the 
hand • but how much better it is ac- 
coinpiished by the present mechanism, 
any person may convincg liimselfr who 

E uts the ease and quickness with which 
e can foake his hand at the wrist cir¬ 
cularly (moving likewise, if he pleases, 
his arm at the elbow at Ihe same time), 
m competition with foe compalBfRely 
slow and labouring motion with which 
his aixp can be made to turn round at 
the shoulder by the aid qf a ball, .and 
Socket joint.” 

Adding the beauty and sHipjiidty 
of fo^ contnvaiicc% IMfr." Editor, by 
which so complei a movement js ef¬ 
fected, juid having heard it oftdn as¬ 
serted, tWt nqfoing is created in vain, 
and ho piurt of foe buman bqfty with¬ 
out its u^.,I hAve oftdi been puzzled 
to know for what pu^ose could be in¬ 
tended ihe-rndfia^iR* yvith whidfi we see 
foap and other itiale :^foifoed, 

in .ml respects like females. 

CcAdd they, . by apy pfosilfilUy, effect 
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the same purpose as with females ? aud 
is there fouatt the same internal con¬ 
formation and arrangement of parts; 
,the same" secreting vessels for affording 
tlie • kcfeous food, if brought into 
pky? and can this be one of those 
admiiible contrivances of Providence, 
held in reserve, to be called forth only 
in cases of accident* to the mother, that 
the infant should not perish f These 
are questions which (lumy ignorahreof 
. this part of the animal economy) 1 have 
frequently asked myself, and had never 
been able to solve satisfactorily, uhtil 
the following confirmation of it met 
my eye in Captain Franklin’s Arctic 
Toue, which, asjf; is extremely curious, 
and may serve *to enlighten many of 
your readers on a subject so interesting 
<o them, and on which they were be- 
i'on; perhaps as ignorant as myself, 1 
will give in Captam F.’s own viords; 
or ratlier in those of Dr, Eichardson 
(one of the gentlemen of the ’exp^i- 
tion), from whose jonrnaPhe copied it, 
“ A young Chipewyan haa sepa¬ 
rated frqm the rest of his band for the 
purpose of trenching beaver, when his 
Wife, who was his sole companion, and 
in her first pregnancy, was seized*witli 
the pains of labour. She died on the 
third day after she had given biriji to a 
boy. The husband was inconsolable,, 
and vowed in his anguish never to Jake 
another wife; but his grief, was in some 
degree abated in ankiety for the fate 
of his 'iiifeit 9 bn. : T<> preserve its life, 
be dkeohS^ to thd’office qf ntirse, so 
(di^raidiiig m the eyes of a Chipewyan, 
aspmtakmg of the dutiek of a woman. 

Swaddlq^ it in soft moss, fed it 
with broth from the'flesh of the deer, 
,and to still its cries, applied it to his 
hreasf, praying earnestly to th« great 
Master of LUfe to assist tus endeatouts. 
The force of the poWe^l pa^on by 
wh'kh he wjjis actuatod, jwoditoed the 
kune effect m lys cas^, as it jJone 
in aome others which are tecorded—a 
flow of milk actually took place from 
his hKiast!’ He ,toccee%i in rearing 
hte child; taught him to bq,a hunter, 
apd .when he attained the age of njan- 
'hbody chqse hift a wif^frqra tribe. 
Tl^tokh: man Jtept iSs vowrliA neKPr 


siua when his daugnter-m^hm to 


interfere, s^ing that it WBs jiot the oc- 
(topation of a man, he wont to re¬ 
ply, that he had promised the ^eat 
jWasterof Life, if his qhjH was spared, 
never to be proudjln^^ bther In¬ 
dians. He’used td^elwDn too, as a 
certain proof , of tlie approbation of 
Frovidencc, that although he was ai- 
ways obliged to carry hig clnld on ,bis 
bawt while hunting, yat that li^never 
^roused a mouis W its cries, being al¬ 
ways partiAilarly still al those times. 
Our informant (Mf. Wentzel, the guide 
t <5 the expedition) added, that he had 
seen tins Ipdiau in his old age, and 
tliat his left breast, even then, retained 
lire unusual size it had acquired in his 
occupation of nurst'." 

1 don't know what the ladies will 
say to# this, Mr. Editor, when they 
come to know flat their husbands can 
be made so meful; and bow droll I 
find it, that we male creatures should 
really possess the facifity of suckling 
•otir young, and should have remained 
so long m ignorance of it. As Dr. R. 
alludes to other cases tipon record, I 
suppose there can be no doubt of the 
fatt. lam afraid it will^ccasion quite 
a new era in dome^ic life* and that 
ladies will, in future, make it a cortoi- 
, tion of file marriage contract, thatotois 
duty sliall be fairly divided with rffiir 
husbands,—which, in a case of twins, 
I tbmk would be but fair. 

« • 1 remain, Mr. Editor, • 

Your very obedient humble sen^nt, 

G. H. 

Leigh-strccL 

THE CHICKEN W THE EGO. 

• Nothing contributes more to the 
glory of the Creator than the observa¬ 
tions made on thjjlwisdom which ap¬ 
pears in the production of animated 
hein^. . The less we are able to give 
an account of all his works, the more 
earnest we should be to seize every op¬ 
portunity of attaming a knowledge of 
some of them at least Wiffi this view, 
let ns now consider the formation of 
the Chicken in the €|g. The hen has 
scarcely sat oBt ^ egg twelve boms, 
when mere butt’s to appear some linea- 
raents of the K^d 'and body of fiie 
chicken. The heart is seen j^to beat at 
the end’of the second day; it ba8,^at 
that time, the fonri of a, horse-shoe, 
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blit Bo bloiO^ a!p{Xeai& Al^tjbeaBtid^of grows continually, ttll at last it seta it- 
48 hours, tm vesidfiS oftldood *in be sell? »t Hbotty -by opCning thejprison ia 
disbogui^wdi Ihe |mlaiHtKOO uf wbtoh is wiUeh it was dntt x^. 
voy viribte^ii^e iis^tbe vesAticIi^ It is by so many degrees ibat thes^ 
tlte cdier^tl|l|Bi(t creatures are iato ttfe. * All 

At the fiftkiPmlf, kineaorklleofilM tbdK pragnsa^oanr^ nmle-jby rule.; 
hmdMpu^mti^’Wi^ tesemyes a tKiese a»d’igiQ«e is not one of them without 
folded id^tira e^on^its^tlto suSci^ reason. If, for est^ple, the 

IfiffdKaii^iitl^cdMe^^ th t&eautQe; Uyec'issd#a;^foiini^‘towm^ end 
nexl^ ditf veatrideL At the ei)td.rof fifidi ^y, it is ib#»ied on the 

sem^. faotKs.^ wiop'dtt nn:c^ptide|i piieceding situa^n of 
and on tlft h^ bddiikt-ki^lfoei' On 'lhe!-«lhe^€»r that-were^ -follow*. 
brain; one for th^bilb aaid two ofliers No' of .the body «odd- appear 

foe the,Yore part and hind fast of'dmi soimeit* , , ,; : 

head. TowAidi tlrebnd cddio ^oanth i * , S. SL 


day,-foe two Jaurkles ' vhdde 

draw nearer to ti^ [faead thhn thi^ #1 
bdbre j foe «atnide Wldeh-appr^ fond, 
seems tci have two hcans; bk it is of* 
terwstida found they foe .two uorkfon 
The IhW'appoais towards foe foffo day.. 
At the ford ^oneliuradied and fokty- 
eight boon; foe lnags.and stomach 
come visile; ford at Iheead vi « hun.- 
dred nnd'fortywtwo,. foa intestansi foe 
loins, end thofopperfaw.! Tvfoveiifoi-^ 
cles are seen al ihs hunfoBed mid forty- 
fourth hour; mid two-dirfos of bloOo 
instead of foi;sii){pe drop that was seen 
before. "Ihe seventh fom hraitr, 
which was sliiny,‘ be^s fo hfore some 
c|||[iieiK;e. ' Atfoehmidredandttine^ 
inKhofo Ibe hill! opens, ami flefo ap- 


.EEWebTe ,PF Ch^»OmC jAClb ,bAS 

, OK'itb® lirmmpnk^, 

T0 0ttJS4^rivj:..t1i^ Afeofomtes! ^egitt0.r* 
•Sin,»*4 see in yotorEegutei {lfo; 79, 
pa^ ^0),- Gmo. iiBniicns Im aga^ 
addinssed me; allow'me, .therefore, to 
three words, to him in 

iwy# 'W' v; 

, l'4enjK«ibttt‘I have,<«■ garbled his 
fottemenls,^\or that smy garbling was 
neoemary to establifo. my points,- as 
o^po^ to ^his.. But of; this I leave 
your 1 rmdescs to judge; ^they' have our 
IfotSiS; futd if kite .worth foeir.while to 
fevotar thm wifo a ze-penisal, I think 
they ,:«dl a^we wih ^roe fo this awnr* 
tioh. /i . ‘ . . 


pears'in foe^ bieafo At "foe hundm 
and niriety-iburfo;: foe s^iTariiw, or 
breaik-bone, sssarniv' «AHfaiedwo hnnr 
dr^fttidfoofo hdhr, foe rfos oomd 0 ^ 
of the baHc; and foe bill iswwy visil^, 
aswfot as foe gfo}>%ladder,,' The^bSS 
becomes green at^foe «nd of twoTfaim- 
died and fojfty-sjbc'htfois,' 8^ if foe 
(foidben is tfom ord^ofiii asveiingfo it 
evidently inovei its^ .TOwaids foa 
two huQDdJedjmd^fodfofo^hmn; foe flea>i. 
thers begin to fooof oat, am3 foe^foui[ 
becomes gvisllyi^i ^ Atfoe^two«l»^fo<£lled’ 
and six^.foilifo''tlmpm^'>fomfo^ A.! 
foe two flundiwi Ahdicrlfoity^O^llifo^l^ 
ribs' are ^i>eRfecb^¥>»f|ii spMn^fowwi 
near foe sfonaaE^'^inid foeerfamj^S' 
prot^ foaofaad^jd foe fonfo It^dred 
and thirty first iunir..; At foe end^iof 
foe three hundrhi »pdv.fiity*<fofo, foe 
bdl frequently Opffia|»bdfositav«l^ Id 
foe end cd foe Ibfo Inmdred mtdfor^ 
first, or on foe'eMteelifo daj^jfofe 
cry of foe eiumtiB'iB heurd. It 
ansrw^ gains mMe ttreiigfo, imd 


^ .(3hno. fomriem 8ay8;^7**j>3'haee is still 
nmiammg48 jnaforial.p(iW 1 

slibQld wash tomsI^akfemt^hBerefooi^ 
at/^, has Qemttred to; mfi food I 
Imve been misundetstoodwa H by yonr 
coma^^danliE. and fosti fo isfo 
thispnbfoly;->I' m.wome>idegiee«we 
foe ofipmufom miuiifo^ hja0f^ It 
» n-Apity he. did inoE somrar discover 
Ifos;! nnce ^iwould bavo '‘6an«d him 
«in^.nEds«ifoe:fo 9 efolei bstfor .late 
fo!Ma'n«^;«Qd IJiom-’hieffltily^pffosedi 
mb Ifotgor rntforoats what I 
'i^aaatdedlafo toB^foliet^us difofion'; 
tk.V;ford foe^rfo, as< oft^er deterimatea 
b^.tdaoeasjof tsajffgen than by.jfxred 

i Iflfodrmtieel himaBd 
by this stiroe ocmciOEvndiAoinefoing too 
nmeh to ho plefoh^(>iiad beeii' said 
upwfoiK jsul;;]]^ iHimdd 
ofonge on^ iL 

.by le^esfoigiCk^.'. ihMmnsi 

fo-foe Tyi% ptgn 

ills-of foe pteaifot wfoane -of^yeur 
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■Regifltftr, from which he will find, that 
the greattjit possible difference of opi¬ 
nion exists as to the action of plants on 
Vie atmosphere. 

• I remain, Sir, 

. Vour very obedient servant, 
_ F«C. 

HOLLdWNRSS 0$ THE EARTH, 

To the Editor of the Mechanic^ Register, 

Sir, —It is well known that the 
weight of afir increases in proportion as 
it is condensed by pressure. At the 
I pressure of 1000 atmospheres, air 
conies as heavy as water j so that at 
the depth of 10,000 yards from the 
surface of the se^, the former is equal 
in weight to the latler; and at tlie 
depth of G miles, air is heavier than 
water, so that the latter is capable of 
fligating on the former. I am not 
aware to wliat degree air can be «on- 
densed, but if it has that property in 
an unlimited degree, we can easily 
perceive at wliat depth mltals would 
Goat in the internal air. Iron would 
find its specific gravity at an eqttUibri* 
nm at the depth of 42 miles. Gold, 
likewise, would float at the depth of 
120 miles, and platinum at 130 miles. 

But as solids are in large masses 
mixed of various earths and mCtaii, let 
us suppose their specific gravity 10, 
and their height above the leve^of 
the sea to be 3 miles j thus we find 
tiiat their depth would not exceed 250 
miles.* Farthdr, the iAtenaty gra¬ 
vity decreases' as we enter into the 
earth, as there is a re-action of athac- 
tion from iflie matter above^ so that al; 
thwdepth of 25 (ynilm thn medium of 
gravity is shuatea $ tBa dense ak^below 
2.'’>0 miles becomes gntdoally tmefied, 
and at fi>e depth of >500 mUee 
be of the samd^ieoifie gravity as water. 
Hence the depth firom the wat^ on 
the cxteHm^ globe, to the waters 
in the interior <101^ ^be, k about 
500 miles. Had^ mtihTm^ ardiaos, 
mixed of earths, metals, water, and air, 
it would plwdcally fall Ih tiw fonn ‘ of 
a shell, and the thickness of ihe sheU 
would beaccordmg toflie specific gia- 
vity of liquids dt sol^s,: for insmee, 
had the specifiq, gravjcy of the abovi^ 
mentioned ipstsses of solids been 5 , 'in*- 
stead 10, the diameter tif ow gibbe 
would have been 12^000 miles in the 


room of 8000 , andihe thickness of Uie 
shell 250 miles} that is, fom the wa¬ 
ters of the exteckni to the waters of the 
interior. X have assumed the specific 
gravity of solids as 1^ the sake of 
argument * 

But if air has not the property of be¬ 
ing condeioed to the degree I have 
mentioned, the globe wovyid not occr^ 
in the form of a shell, but would-phy- 
Sjoally form itiltif^to one solid mass 
to die centMsof tHe globe.’ If we look 
to efi^'ts as a criterion; we should na- 
tufiilly conclude, from the convulsioas 
that frequently occur, that there is some 
elastic medium extensively infused 
tluough the bowels of oar globe, which 
penetrates the crevices and caverns of 
solids, so as to cause those stupendous 
phenomena called earthquakes. If the 
earth is a shell, as I have suggested, 
I am not aware whether the centrifugal 
motion that, the globe has b adequate 
to cause an aperture at tlie poles, so as 
to open a communication from the ex¬ 
terior to the mtarior of the globe. 

1 am. Sir, • 

Your obedient servant, 

Havco Thomas. 


; PRISMATIC COLOURS, 

To the Editor of tfte Mechanics' RegUter, 
SiR,-irI . was much gratified by lie 
peru^ in your last Himober, of an in¬ 
genious answer, from Ip.' Tlwmas, to a 

? U^, suggest^ some tune ainlce, by* 
r. H., concerning the production* m 
the prismatic colours, by the smooth 
surface of ^gbds. B^g at presoat en- 
gaged in an experiment where dess is 
required to be mghly magnified, these 
•oioucs become, consequently, much 
increased, both in extent and vividness, 
and offer a very foifhidable impediment 
to my succesB. I hope, therefore, you 
will allow me to trespass a little on 
your valuable paper tor frirtho' Bifor- 
mation, by the following inquiries j to 
which,* if P. Thomas, or any other 
among your scientific contribute will 
give a full and intelligent answer, they 
will greatly oblige me. 

I.--drth^e any method of destroying 
or counteracting this ** refraction and 
reftangibility of n^s” in glass, where 
tbey^c found .to exist ? 

2 .-—Is It possible to procure glass pf 
any kind#.* to oemunon plate glai^ 
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lenses, or io f hidi this re¬ 

fraction do^ * not bccuir;—if be, 
where, and under what name ? 

1 remani yours, truly, 

, H. S. 

. --fc-— - - — 

MODE 5p PRESERVING LIME-JUICE. 
(Communicated to the Sovietj/ of Arts by 
Captain T. M. Bagnold.J 
( It is well known that the Juice of 
lemoiSI, or of limes, exj^essed from the 
Irmt, will, in a sho^t^ time, especially 
if kept warm, bcjc^orae muiSidy, and un¬ 
fit for use as an article of |ood j and 
that the final result of this spontaneot® 
change, is the destruction of tlie acid 
itself. The acid may, indeed, be se¬ 
parated from the other matters wifti 
which it is naturally mixed, but ’in so 
doing, all the odour and flavour of the 
native Juice are also destroyed j^for pure 
crystallized citric acid is wholly in¬ 
odorous, and, to the taste, siinffly acid. 

The effect of pure citric acidt m 
preventing or mitigating the severity 
of sea-scurvy, is greatly inferior to the 
recent juice; ^and in many of our cir- 
cumnavi^ons, lemcm or lime-juice, 
mixed yrath ^ small proportion of; rum, 
about oneitenth, has been foand tnliseep 
for a considerable time in tropical coun- 
tri^es, and to be very efficaejous in pre¬ 
ssing tile health of the cnews. In 
some Oases, however, this addition of 
ispirit is by no .means desirable. 

In Aprit, 18^4, Captain Bs^old 
*prpdu^ to tl:« Conanittee a*sp^uflea 
of lime-juice, which had he^ pre¬ 
pared ip Jfuna^a in the receding &p- 
tember, abcomhig to ms directions. 
Tlie Jnice laving bem .fiit|ae^ed from 
the fruit, was strained put into 
quart ^kittles; these having been oer^ 
fully corkbd, wea?e,put into a pan of 
cold water, which was then Jjy degrees 
raised to the boiling>poinC At tM 
temperature it wijis kei^ ^ half an 
hour, and was then allowed to cool 
down to the toitoefature of air. 
The process,therefore, was in substwaoe, 
’only the same as tliat which has beai 
long practised in this coimtry fw 
servmg green gooseberries, .'and other 
fruifs, for domestic use. A bottie be¬ 
ing ojiened by the Committee, the juice 
was m the state of s£ whitish, turbid li¬ 
quor, with the acidity, and mm;h of 
the flavour of the lime j nor did it ap¬ 
peal to have undergone anf alteration. 


In March, 1825, some of the same 
juice which had been examined the 
year before, and which had since only 
lieen again heated and carefully bottled,- 
was laid before the Committee. It was 
still in good condition, retaining much 
of themvour of the recent juice. 

Hence, it appears, that by t;he appli¬ 
cation of the aboVb process, the audi¬ 
tion of rum, or other spirit, to lime or 
lemon-jidcc, may be avoided, without 
rendering it at all more liable to spon- • 
taneoua alteration. (Trans. Soc. Arts, 
Vol. Xblll-) , 

TO CORRESPONDENTS. 

T. M. B. need nfc/t haTe entertained any 
apprehcutiiou that bis hint would be unac¬ 
ceptable ; we shall willingly adox>l it, when¬ 
ever it in practicable; as a proof of which, 
we bci|r toinforin him that llic price of IX. 
Wblfluitoiii'f 4. ameraliuclda docs not exceed 
Thirty ShiUitlgs. or a Guinea and a half; and 
that of Mr. fifart's lustrument, described iii 
the present toimbefr, i*'( we believe) about 
Five Guineas. If it be of larg^er dimensions 
tlmu the apparatus from wbielteitr drawings 
are taked, the expense must be jiroportion- 
ably greater. 

dqywKjs has.our thanks for his good opin¬ 
ion. Hie answer to a query wUl be inserted, 
but t||e adpptioa qf his sits^etition would be 
attended with difflCultSea which he has not 
suIBcieiitly considered. 

'file communications of LUmi nns Sc>- 
*nc*s” have ail bepn received, but the 
insertion of tbosy which r^te to kstrono- 
mical Bntueets is dbnecessa^, at the'same 
points win be ^uUy iUustmt^ in our reports 
of Mr. WalUs^ Lectures. VVe arfe also of 
opinion tba|t hlt;^liotaUoii fhotn Mr. Walker 
must toe lnco«(^. ft ' 

a. pBfix wtfl find an answer to Us inquiry 
at pa|^e yii at tfa«fa«seist volume. 

^ ytM-ttrd lisucfa otoUi^d to Si H. fbir hiscom- 
miiinicktlOM, most of which dhe iateadedLRir 
tiistortitoni 

I. I.^ay quite miataXm hi* talekA by at¬ 
tempting: poetry. * * 

W. Dowamo wm ayiHw, o* soon as we 
have rofMsi for his teum^’ 

We cannot devote oar SP^es to a discus¬ 
sion df the sahjject adverted to a Mem¬ 
ber of the Rotbertuthto and Rermoudsey 
Mecbanlcs* Institution;bwt if hb wtti inform 
us where we can address a letter to him, 
we wSR (^e him our option. 
CommunicatiQns have b.,e]i received from 

W. G.—.-A TCoojA fi*mwn***-*H—V P -k 

-i-T. E. B., and sdheral ethers, whose let¬ 
ters came too late foTa mor^iarticular ac- 
knowiedKtneui. 

iVe muiA a^aln request our Correspon¬ 
dents to iransrot their Rivours for the car- 
rent week by Ivtsoxr at the latest. 
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“ And wliilt* the snn. ne’er covetons of rest, t ^ 

Flies with such rapid speed from east to West, 

In tracks oblique be ihrough the Zodiac rolls, 

• Aetween the northern and the southern poles . 

From which revolving piogrc's through the skies, , 

The needful Skasons of the year arise^’ 

* sf 
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INTROntJCTORV REMARKS ON THE IIYPO- 

TIir/nCAI. HATH KB OF ASTRONOMY- 

FOKM OF THE EARTH—ITS DIOBNAL 
A N it'AN NU AT ‘ MOTIONS^C ENTBIFtG A I, 
r >ltOB — FXl’imi^ENTAI. lEErSTKAr 
TION ON ITS F-FFlfecT—JDIMINI8HBH 
VVEIOHT OF HOl'IIES AT THE EQUATOR 

-TUB PKNT)rEUM~ VICISSITUDES OF 

'I'HK KRABON.S -OBLIQUITY OF TUB 

earth’s axis—LENGTH OF BAYS AND 

NIGHTS - VERTICAL TELLURIAN — 

SKfNS OF THE ZODIAC, &C. ^ 


WRDNKRDAY, APRIL 6tH, AND FRIDAY, 
APRIL 7ti1. '* 


Such was the intense iRteresI excited 
niiinng;st the Members,tbB Miamnetni- 
eiil talents uf Mr. ‘asid tlie 

s|>lendul Mechititie&1 RfipitiiRtiiB l»}i' wbick 
lie illustrates tif# sublime soierleei Rdilefa 
roniied the suMej^ ef hU' 
iiotwithstaBiliw'mi jb^eiduB atrab^e. 
iDBst aiade wwb Coibffld’ttee Wt j^aba- 
aem, in ^^r HtHrJlilakhe attbtbilbBceef 
tlie Mertfberl^ ihe tlM^tfe’<MMeMnpiete!y 
ilii-ob^d at an bwtttj^isaisileli -af the 
evening^ Ttia''l!rtBiillririeaii pieces 

WalJAs, 
deplli # m ;piat- 
fbttti, anti Ifie atnMns whioli odHeealed 
tStebi, Seelre extfiitded across thb Theatre, 
fr&n gaH^y' t» gailety. Before ]^the 
ebitalb, a tbbipotary pbifftb'n was erect- 
Mf-MIKHi Btaod a WIbiMl table for 

i^lwa of the Lecturer.. seats on 
Mbk sjde ef the letitureviihhle, usually 
|i^{»M .hy «1i«t3d!himittee a^ Donors. 

.'l^s r^lt^red uaelbH, a portion of 
jpfe pn Tailed ,b(F on eae side for 

jflihir a^aMvsdfttlon.. We have been 
that ttro enr three of the Metabern 
expressed eoiWe dlssdtiafhetitliH at this 
arrangfemeid, hbit wn are sate that a 
moment’s consiidetatm thilst convince 
tiiem, that tfaell- ol^tlin^nhs were unrea. 
,soiifabIe. We weiia heppy to observe 
nmOhg the abdienoes* particularly' «n 
Friday a eotHtiderhliiie ftuttibeT 

of Ladies, ARbo had bocu admitted by 
Visitors’ tickets.' 

Many of our jrbadm'wiU reeeltect the 
reports Me gave of letltRint'delirered 
by Mr. Wallis, neaidy twnhe (sputlis 
aiuce, at the temporary 'leetOlreJroeni, tn 
Moiikaell Street, On that occasion 
we were unable, froni u variety of 


causes, to introduce those illiistratiYe 
diagrams, which so greatly facilitate the 
developeinent of the principles upon 
which the phenomena of Astronomy arc 
eJucidatpd; and having recently, re¬ 
ceived numerons letters from our Sub¬ 
scribers, requesting us to give a full re¬ 
port of tlie present course, with suitable 
graphic illustrations, we readHy comply 
with a request which, in fact, coincides 
completely with our own estimate of the 
importance of the subject.* Mr. Wal. 
ms’s present lectures will fic more ex. • 
tended, and his explanations, of course, 
more minute than upon the former occa- 
xinn. Eacli lecturp will also he de¬ 
livered twice, and as the Lecturvf’s ob- 
•servatlons are entirely extemporaneous, 
it will necessarily, happen, that some va¬ 
riation will result from the repetition, 
and that the same phenomena will fre¬ 
quently be illustrated by different facts. 
We shall avail ourselves of thi.s circiyi'- 
stenoe, by attending on both evenings, 
nod shall thus be enabled to render our 
reports mere comprelieRsive, nnd to (ire- 
sent our readers with a connected view 
of the whole of Mr. Wallis’s able re- 
iborks, Ulustrated by as many engrav¬ 
ings ns may be essential to a complete 
elueidation of the science. 

' Mr. WjlXiLfS was .greete^-^Hh reite- 
cheeft on enteraiig* the leeture- 
rooni'$ and as soon apdlie applause of the 
aiidicnnn had Subsided, Im iuttoddned 
his «ni^t by observing, that the Meiu- 
bera of the' Institotian were pccustomed ' 
to receive instrncflOD 1« those braiubeis 
of Natural Philosophy wh |ph_are su scep<i 
tible of expeiimtntal and^^r^tiShl de- 
monsttation; but, as the fieteiMse which 
he should bnvc the pbanrre of submit¬ 
ting to their consideration eonld not be 
elucidated by that rigid^ npn^ins of evi. 
dence whi«k is (yiUe#i|ekiott«tdBliue, he 
trusted tliat his hesrers wottld uKbvse this 
imperlhetida, if it might he so tetshed, 
in a Brauth of physical sciedoev na'Jt 
Would be ‘fpnnd,' timt tb9 prineiples of 
ABTppNOifV are nnppolted by a combi- 
nation of foots which e^ual oon- 
clusiYeneoS to tlie inTe^eoces necessarily 
resulting from them. When the Che¬ 
mist penorms an experimeat^die is en¬ 
abled to repeat one of '4jbe> mpeVntions v( 
Natere betfeif, and to hilanelf of 
the actual elements, tnpQU thh eomhina- 
tion or separation of w4hdii depends the 
priiteipie he ‘isnbont to entablish j but 
the proofs addu^ bjnthe Astronomer 
can ooly illustrate, witbaut absolutely 
detaoii8trati%, the sublime truths of the 
science. Astronomy is, therefore, en¬ 
tirely hypotheiicaly and, in this respect. 
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it is not only distinj^uished, but contra¬ 
distinguished from all other sckuicps. 
But notwithstanding this appurent ttis. 
^drantagei if, instead of reasoning- upon 
individual and isolated facts, we exa- 
nyne at one viesv, the accniniilnted 
proofs by which the principles of this 
science are illustrated, we shall find 
that these facts, taken together, will 
conduct us to concliiliions scarcely less 
, satisfactory than demonstration itself. 

AaTRONOMfY compi'clicnds a know, 
•ledge of th^distance an^ magnitudes of 
the heavenly Indies, with their motions, 
in (their respective orbits; and it also 
includes several of the plienomena of 
our ovvh,planet, the Earth, which, like 
the other planets, i.s supposed to perform 
its revolution roifnd th| sun. In devo. 
loping the laws by which the various 
motions of the planets are goTorned, it 
is necessary first to consider those phy- 
s-'jjjl principles with which we are ac. 
qiiainted, by onr observations oaf the 
operations of natnre on the surface of 
the earth ; and, sedondlj', to apply these 
established principles to the*facts which 
We observe in 'contemplating the mo¬ 
tions of those bodies which are beyond 
uiir reach. 

There is a wide distinction between 
hypotfiesfflht^facis; and it must not be 
supposed, because the astronomical 'pre¬ 
dictions, founded upon the observation 
of certain facts, are fulfilled, that, there- 
fore, the astronomical hy^thesis is 
true ; for our ancestors predicted ocianl- 
lations niid eclipses, tliongh their hypo, 
thesis w yg ^ yie ori-ect. It will be onr 
husinessTintbh present lecture, which 
must be considered as an introchictory 
one, to lay' before you some of those 
facts, which form the basis of the modern 
hyj^othesis ; and it will be seen, that in 
80 doinj^ we sliaTl liav.e to depend, in a 
great measure, on analogy ; a mode of 
reasoning which is nlinust exploded (in 
the illuatretion of physical sdiendb, but 
which must b9 admitted in Astronomy, 
because ^we can#ot make direct e|;peri* 
ments on the^objects coinprebended by 
this science. l|eB, in all ages, have 
been acquainted with the fa6t, that bn. 
dies fall towards the 601 * 111 , and the cause 
of this constant effect has (been colled at¬ 
traction, Now, it was only by an ex¬ 
tensive ofiplicatiii^ of this well-known 
fact, tlwt NewtHi .ascertained that the 
earth exercises a aioyiaf attraekion on 
the moon. The*teakiliiiig by which tfe 
arrived at ttwk conclusion was tmalogi^ 
caly and it is to this specific of evidence 
we must refer, in illustrating the great 
principles pf the science of Astronomy. 


Mr. Walijs’ then ndvorted to the 
figure of the earth, and observed that, 
admitting the earth to ho a planet, as ue 
find that all the otther planets aie of a 
globular form, we have a'right In con. 
elude by analogy, tlia^tfie earth is glo¬ 
bular also ; particularly wlieu tve wit¬ 
ness the occurrence of phenomena whi6h 
mast necessarily result from its possess¬ 
ing such a foim. Mr. Wallis here re, 
ferred to Mr. i^dison's large tcr^stri.d 

S ’obe, for ther pu^ose of considering 
ose phenniyena ^lich substantiate or 
invalidate the theory. • 

One of the most universal of all tJie 
phenomena of the celestial bodies, ^is 
their diurnal motion ihrongh the Hea¬ 
vens from East to West, and an atten¬ 
tive consideration of this fact ultimately 
leads to the ronclusion, that the earth is 
globular. If we suppose this globe to 
repre.seift the earth, and that it is tiiniod 
on its axis from West to East, or in a 
direction ooHirary to that in whu h the 
stars appear lo move, the effect, to (an 
observer on Its surface, (would be pre- 
fisely the same j foriuotiun is merely a 
relbtive*ideay and if it were possible that 
a mail should be the ontyf body in the 
universe, (he would be unconscious of 
motion,'with whatever velocity be miglit 
be impelled through space. The hea¬ 
venly bodies are seen lo rise constantly 
on eastern side of the meridian of 
any place, and to set on.the. opposite or 
western side of the licavens. They do 
not, however, revolve round the centte 
of the earth, but round its axixy m cir¬ 
cles paraUei to the equator, aud dimi- • 
nishing in magnitude from the equaibr 
to the poles, where they do not appear 
to have any revolution at [all, This is 
one of the strongest (arguments in sup¬ 
port of the theory, that the ajiparcnt 
diurnal motion of the dieavenly bodies 
I'buiid the earth is occasioned by the 
real motion of the.latter round its own 
axis once in every 54 hours. Besides, 
it must be considered, that if the earth 
be immoveable, all the celesti'al hudiis 
(of which we are ac(|uaintcd with at 
least eighty 'miUions, larger than our 
»wa pl%uet) must move round the eurtli 
with degrees of velocity beyond the 
reach of Human conception, in order to* 
complete tlieir journey in so short a 
space of time : for instaiice, the Moon 
must proceed at the 'rate of 1000 miks 
in every minute of time ; the Sun must 
describe 400,000 mUes in every mimiU', 
and^e fixed Stars, from their immcii- 
sureaiiiledistance, must revolve millions 
of mtilioBS of times more rapidly than 
the Sun; all which iuipiohabilides me 
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got rtd of hy the sioifite bjrpotliMia of 
tlie eorth’ft r^volutioo on iU oxn. 

The planed Ventu, Mors, Jupiter and 
Saturn, are known to revolm on their 
axes, by obaereatioBa on A# apsts with 
wbieh tt>eir amfaoea are diversified. 
The revolution of Atercury Iws not been 
so dialioctly aacertnined, owing to its 
proximity to the Sun, nnd from the ioi- 
mense distance of the Ororgiuni Stdua, 
no spots hare, yet been discovered on 
ks disc i but it is tuppoKpd by analogy, 
that they revolve oti^.heir^jtxes as well 
as the rest, and #8 they are all of a glo¬ 
bular form, it is fair to conclude that 
tile earth resembles them, both iu its 
spherical form, and its revolution on its 
own axis. 

It has been objected to this theory, 
that if the earth were in rapid rotation 
on its axis, a ball thrown perpendicu¬ 
larly into the air, would notfal' into the 
hand of the person who threw it, but at 
some distance from him, because he 
must have been carried forward by the 
motion of the earth during its flight. 
To this, it |may be answered that tl^e 


motion of the person is communicated to 
the ball, which, tlierefore, describes, a 
curve during its elevation and deseent; 
a fact which is proved by expert horse¬ 
men, who find no difficulty in catpfaing 
a hall thrown up when they are at fidl 
speed. A body at a cousidemMe height 
■huft,'4iowever, describe a circle pro* 
portionabiy larger than if it^were upon 
the surface of the "earth, and as a fur¬ 
ther proof of the earth’s revolution, it 
has been found by accurate experiment, 
that owing to this circumsUnce, a ball, 
dropped from a very high tower does oot 
strike the ground at a point exactly per¬ 
pendicular to that from which it fell. 

If, then, the revolution of the earth on 
its axis be admitted, it will follow Us a 
natural consequence, .that its figure is 
not exactly spuerical ; for the earth, 
being composed of an infinite number 
of particles, held together by Iheir mu- 
tiial attraction, will be acted upon a 
contrary force when it is put in mudoD. 
This is called the centrifugal force, and 
its effect may be shewn in the following 
manner. <- 

. 2 . 



Mr. Wallis here produ<^ twp flexi.. ths |mles, iu a manner rfwciubling the 
ble hoops, crostdng cAcffi wbevw^%tght^ ^ the above e^^periment, though 

angles, as shewn at fig. 2., oOnd ob- in a less degree. It may be said, that 
aerved, that these hoopa night be sup- the hoops are extremely flexible, and 
posed to reprnent portions of the earth's that the exrth, from its solid nature, is 
surfece. He then,,put them in rapid ; not xubjeBf* to Uie influence of such a 
revolution, by twirling tbeperpendicuhir force ; but the eart^ is, in reality, 
spiudle, when the hoops almost imme- ciently elastic to asi^june a spheroidal 
diately lost their circular shape, and re- form hj the tipseation. of the oentrifu|fal 
volved in the foruL rcpreseotccl by the •force. Zead itf a very inelasttq suh- 
dotted line. If, therefore, we ^upprwe stance, yet two pieces ‘uf this motnl. 
Almighty made the earth per- when struct:, against each other, will re- 
fcctly globular, the ecMiri/i^g^ force bound; and, the earth is supposed to he 
wonld cause it to become flattened at principally formed of granite, which is 
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that sound majr bs tranSNHtted put it in revolution by twirling'the wire ; 
through it with great facility. but it instantly changed itepoKition, and 

The dVeOt of the centrifugal foiee is revcdved on its shortest fxis. In thi^ 
strikingly exemplified by the fdanets oblique position, it night be •supposed, 
VttpUer and ^tum, which revolve on that the effect resulted from the parts of 
their axes with an amaxingly rapid mo- the spberoi^ not beia|*ia equHibrio, but 
ttoa^ and are, therefore, much more fiat- when its longer axis' was placed parallel 
tened *at the poles than the eaftb. It to the perpeudiculat rod, the same effect 
must 'he ObseWod, that tlie form of these took piase, and it was evidently impos- 
pkineta, as Well as Of the earth, is that sihle to make the spheroi^ revolve on 
of au oblate spheroid, os they all revolve any other than its shortet axis. • * 

upon their shorter aatet; and we -shall in order to^uddate still mure deoi- 

, now endeallotir to Aew experimeotally, fively the effect «f the eewtr^galforce, 
that aH bodies, when put in Tevolntion, the Leeturer performed several interest- 
rowt necessarily revolve sipen their ing experiments with an apparatus which 
shorter axes, whatever may bo their is correctly represented in the following 
fignrer diagram (Fig. 3.), and which exhibits 

Mr. Walus here produced a flat piece an extremely ingenious mechanical ar- 
of wood, of a spheroidal form, turning rangeaiient for producing a rapid hori- 
freely on a centre w^ch was attached zontal revolution, by toe motion of n 
to a pcrpeBdiciilar rod. He first placed vertical wheel, 
the spheroid in a slaating direction, and 



A slight inspection of the figure will wheel e; and thus it is evident, that by, 
be ti^cicirt to shew tlfeoperation of turning the handle of the first wheel a, 
the machine. When the vwftieal wheel a very rapid revolution will be produced 
W is turned, theenjiless cord which passes in any substance suspended from the 
iwuad ft, turns tlte small wheel fi, on the hook/, which is turned by the wheel e, 
spindle of which is fltuft the bevelled To a cord attached to the book/, Mr. 
wheel c, on thf ext^orof the framdj Walms first sustfcnded by its edge, a 
the latter u^el commnniimtes motion to piecopof wood in the form of an cxces- 
tbe horizontal wheel d, which is connect- sively obktle spheroid ; its shorter dip- 
•d ^ another endlws cord to the small meter being to its longer in the pi opor- 
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tion Ilf about 1 to 0, Ufiou putting tlic 
spbcriod in lovolulioti, by turning the 
liivudlp of tljf.; niacliino, it gradually 
quitfril < 1)0 position in wliicb it was sus¬ 
pended by its longer axis, and in a few 
nioinenU ssas seei^rupidly spinning in a 
Lorizontnl jxisition. Jt inSy be sup¬ 
posed that in ibis experiment, a ligurc 
liris been assumed, to wliicli no body in 
nature bears nil analogy, but tins is not 
tl.e case, for fiie nluuet Siituru affoi’ds a 
similar'and tuilclt more ,^^lrikiug evam- 
plv of the effects of tln^entrifugal force, 
as llie extr rioi' edge oOiis fing revoUcs 
at tlie rate of 90,000 feet in a second of 
time, and therefore possesses a iiiotioii, 
infinitely more rapid tbiiii any that we 
call produce by mccliaiiicnl means. A 
collect moilel of this inngnificeut pbin^t 
was uttucliod to the cord, hy thu edge of 
Its ring-, lint, like the spheroid in the 
preceding cxpeiiriient, it wfis^ almost 
iinuiediutely seen in rapid motion on its 
shurier ajci.s. 

When we peiceive the smallest, and 
tlie most iiiagnidi'cnt operations of ua- 
tuie bound tog-ether by the agency of 
one iiiflc.'iible law, upon whose iaviolu-* 
lib'iM'ss the existence and enjoyment of 
millions of sen'tienl and intelligent be¬ 
ings depend—surely, the siniplicity and 
unity of the tv'catiori speaks His wisdom 
w ho formed and governs the whole ; 
•and when contompl.iting llio sublime de- 
iinnistiatioiis of this attribute, whicliare 
unfolded hy Asti oiiomy, it is ns foolish 
a.s it IN inipiuns to reject this evidence 
of the Almighty’s providence—to hoi_ 
row the language of a Hchrew poet, ‘"It 
is the f'lol which hath said in-^his lie-iit 
ihi're IS IK) God.” 

A iliiid expel imeiit, which appeared to 
ns to eshibit uslill more remarkiible in- 
slatice of the efiects of cciitrifagal power, 
was pcrfoimed hy suspending to the cord 
an endles.s chain C. (Vide *Fig. 3.^ 
Upon turning the machine, the chain 
dneiged into the firm leprfsi-nted by 
the dotted line D, and after a nnmher of 
cu'ions'gyiations, it ultimately revolved 
rapidly in a hoi izontui position, as at K, 
while the cord, fioiii tlie vrdocity with 
w’liieli it was ca iiecl rouii.d, assumed the 
form of a cone, w ith the chain for its hose. 
,T« shew the effect of the experiment 
morn distinctly, Mr.WxLrJsheld a light¬ 
ed lamy) wilhiii the horizontal circle 
formed by the chain. The lecturer 
finally suspended to the macliine, by its 
longer or equatorial arit, a large oblate 
vpheroid^ repiesentiii^ the eartli, tliongh 
its proportions were greatly cxaggeMtcd, 
.lad this spheroid, ,notwitlistai)ding its 
size, very soon obeyed the iiiiiversnl law 


of nature, hy revolving rapidly on it? 
polar, or ihorter diameter. 

li^addition to these facts, v-bicli de¬ 
monstrate tlie theory of the eartli’s o/jfu/c 
spheroidal form, it has been ascertained, 
hy actual lueasurcuiciit, that its eguat'oriol 
exceeds its polar diameter hy about 3N 
uiilcs. «Biittliere is another^oiiit of very 
considerable iiiiportunce couneeU-d -with 
the figure of the earth, aud tlie centri¬ 
fugal force pioduccd by its revolution 
oil its axis. At the equator, yhesuvfaceof 
the earth revolves at the jateo^ilOOG miles 
an hour; but this velocity decieases from 
the eipiator to the poles. In the latitude 
of Loudon, the velocity of the earth’s 
revuliitioii does not exceed .hOO nyilcs an 
hour, and at the pules* it has noMUOtion. 
Now the weight of bodies is their ten¬ 
dency to full tow.irds the centre of the 
earth by the influence of gravitation; 
and as the ceiilrifiigul-^foicc acts in di¬ 
rect opposition to the force of gravitlition. 
It limy natiiially be expected that at ^<c 
equator, wliere lire centrifugal force is 
the strongest, the weight of bodies will 
not he so great as in other parts of the 
ciiilli. But there in a difflrulty Jittached 
to the demonstration of tlii.s fac t, beeniise 
if a pound of lead be weighed against 
any other substance in the Intitiide of 
London, they would he in eqiimj'se at the 
efiuptoi, because the of eneh 

wouUI he equ-ally diminished. 7’his 
diflieiilty is, however, obviated by tlie 
pendhhou, the oscillations of w liicli are 
produced by it.s tendency to f.dl, like all 
otli'.'i bodies, towards the cenlie uf the 
eaith. The full of the, pcndulnni U> the 
eartli is prevented by tiir.—or rod 
which snppoils it, aud il therefoie vi¬ 
brates hackwards andfonvanls. But if, 
by the force of gravitation, il oscillates 
with a given velocity in. the latitude of 
London, it must be evident th(gt at I’.ie 
equator, wliere ‘the centrifugal jbret 
which oiqioses gravitation, operates 
with ^loiible power, the peiiduluni will 
fall with a dimini.slied fpree, and will 
oscillate more slowly, or make a less iiuni- 
berafiascillations in any ^iven tirie."TI)i.s 
}8 found to be the case by fiftiial e:.peri- 
niciit, and tliesc accumulated facts 
amount to a demonstration of tlie revolu¬ 
tion of the eai th on its axis. 

From a^^pIKulation of the. 'power of 
the centrifugal force, as compared with 
that of gravitation, ns'vtlieniaticians arc 
enabled to ascertain th^ exact point at 
which 'the two jffii-ces would counterba¬ 
lance each ollierj amf’ it appears by 
their calculations, that if the earth revol¬ 
ved on its axis in 84 minutes, instead of 
34 liouiK, the ccu/ri/iigfr/and trraviiaiing 
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foj'ces would be iu cqiiilibrio at the 
equator, where bodies, under those cir- 
cumstaiy:es, would weig'h nniktng: and 
if the velocity of the earth’s motion was 
• further Increased, they would fly off 
from its surface. 

• To shew the efiect of the centrifugal 
force, when,carried to the extr^ie, Mr. 
Wallis atts^ied to the icliiriing - table 
(reprcseifted at fig‘.,4), two glass tubes, 
containing some leaden shot, wat^r, and 
air. These tubes were placed in aa ob- 


to the West of the star, and-continue to 
watch the same star niglit after night, at 
the same hour, we shay find that its 
distciiiee from the sun gtadiially dt- 
crt’Uncs, till the latter hides it fioin our 
view; aftci which, it re.appears on the 
Western side of the'sun. This appa¬ 
rent motion of the sun thiougli the hea¬ 
vens is completed iu 3fi5 days, and it 
is therefore evident, cither that the sim 
revolves round the earth in that peii(*d, 
or the earth juund the sun. Hut the 


liquc direefion from the points « and b, ^mass of the smi is found to he 300,000 
to the centjeof the revolving quadian- ” 

gle, and before the apparatus was jmt 
ill motion, the diifercrit substances oc¬ 
cupied their natural situation ; the air 
iccupying the upper part of the tulies, 
the water the middle, and the shot the 
bottom. Bur rthen Vie tubes weic put 
in rapid icvolufion, the force of gravi¬ 
tation was Completely overcome, and the 
Older ill which the three bodies had been 
•‘^ranged was rei ersed ; the shot tiring 
at till' top, the water lu tlie nuddlP, and 
the air at the bottom. 

Anollier phenomenon ^hservable in 


limes as gr#at sdPtliat of ihe earth, and, 
besides that the inc/liun of the earth 
ibuud the sun is in perfeet eoufonuity 
with the simplicity of all the opeiutions 
of nature, it may be deinouslratcd, on 
iiieehanicnl principles, tliat it is impns- 
lible to loaivo a smaller body revolve 
round a larger. 

Mr. Wallis then suspended two ball.s 
of clifl^rent sizes, eonneefed together by 
a wire (as ut S mid E, fig. 4), by fasten • 
mg a thread to the wire at the pnmt «, 
which was the exact centre ol gravity 
between the two balls. In tliia situa- 


tho heavens is the njipaient motion oft tion they were pul in revolution, and it 
Ihe stin, from West to East, amongst the was seen that the smaller hall, E, re- 
slais. If wr notice any particular star volvcd lound the largiw hall, S, while 
exactly in the inenilian, at 10 o’clock Loth revolved round their eonimon ecu. 



the impossibility ot making the ball!''S 
TevoUw ro'uiS^he ball E, the two balls 
were attached to the whirling-table, ns 
shewn in the following figure ; the wire 
n b passing through holes ui the balls, 
so that they weie at liberty to move 
freely baekwajds and forwards upon it. 

Tlid* bal^ E wa' first placedT in the 
nppliiatiis at c, hut upon putting the 
whiiliiig-tablc^ in motion, by turning 
the handle b, the balls instantly flew to 
the extremity of the wire, and would 
have been thrown off i&dJiey had not 
been slopped. The same, effect took 
place when larger hall, S, was 
])laeed at r, m it wgr,/oiind impossild“ 
to make the sjpalleitball revoTve roiind 
its centre; - but wbeii tlic balls wri>; 
placed as ill the figure, sotbat their mni- 
iiiOii centre of gravity coincided witli liic 


cenhe of motiony they discovered no 
disposition to quit tlieir lelative nitua- 
tiori, however rapidly the iiiaebiiie was 
whirled, though they were as free to 
move along the voire as befoie. 

Applying this prineiple to the sun 
and the earth, it is inferred that the 
latter must revolve round the former, 
while both.move round tlie eentie of 
gravity common to the twd bodies. The 
result of the revolution of the e.iitli on 
its axis, and its motion in its orbit roiiarl 
the sun, together with the obliquity of 
the earth’s axis to the plane of its oihil, 
is wh.it we call the vicissitudes of the 
seasons, and the difl’erent lengths of oui 
days and nights. To exemplify these 
plieiioiiiona, Mr.^Vallis exhibited a fm 
ri^nfal tellurian, in the centre of w'lio’li 
was placed a lamp, lepresenling the «iiir, 
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.\iui tlie Thealie bi in^ darkened, tlie riud of tiie lutiimnal eijuinex, on tbe 
light i>f tlie laiti)) v\tis thrown a ‘i3d of 6epteuil>er, the terminaim Again 

sinoll globe, ,'>r wliieb it of (■(iiiitse illu. passed exaefly ihrough the iKrlea, and 
iiiinatMl exactly hair. Wlieii the axis the days and eights were ag^in equal 
M this globe vvns placed peijicruirular all over the world ; but tlie lengtAi of 
to the plane of the orliit in wiiii h it was the days diatinmhed in the Northern 
made to levoU’e, the /tvmtnatoi, or hemisphere till tlie globe reached fh» 
boundary lii.e of light and darkness, tein/er «(i/.ft«ce,on the fieoember, 

passed tlirough the two pules, in what, when the North Pole is in-dnrkneesfrom 
ever pait ol the orbit ihe globe wjs si- Sopteniber till Maraih, and the shortest 
tputi'd, and '.Mie days and nigliU were day dccuTs in the latitude of London, 
equal <n nil [larls of tfee woild. Bui The, da>s then progresaively iireregsed 
vlien the Lectiirei pbice6»thc globe ii,> in length, fill tht' globe agfin readied 
a.t oblique diiectinn, sh that,its axis, as its first sitiiation 'Ut the vernal equinox. 
Ill iiatiire, foroied^an angle of 23|“ with At the equator, the days and nights 
tbe plane of its 01 bit, it was seen that are eonstaiilly equal; but iit all other 
this equality in the length of the days parts of the earth, the continual vnria- 
and iiights, can only occur twice in the tion in the periods during which they 
year, viz., on the 2lsl of Maicli anil cxpeiience the light and heat of the 
the 23d of Scpteiribci. Mr. Wallis tlie'h sou, |*roduces ulLtlio plienoineim which 
diructed the revolution of tbe globe dltend the vicissitudes of the seasons. 
throu«;h the whole of its orbit, com- Mr. Wallis then withdrew for a few 
iiiencitig »ilh the vernal equinox on the moments, and, on his return, exhibited 
21st of March, and iirocctding to liie a beautiful tianspaiency, repi'esentjctg 
itnnmer solstice, which occuis on the tiu'dailh as it would appear to a spee- 
‘ilst of June, when the days arc at the latni placed at tbe distance of thousands 
longest in oin latitude, and the Noith of mile*. The following diagram (fig.S), 
Polar regions ate constuntlv enlighten-' will convey a coircct idea of this trans. 
fd bt Uic siiii. On uiimng at the pe- (laicnry ■ 


A. 



In bis retnark* upon this dtsgnini, is seen. When the vessel hns psnsed 
Mr. Wallis took occasion to exemplify the mountnin, it will gradually ainlt bc> 
me spherical form of the earth, by cans- low tbe horizqta of tbe spectator, the 
iiig a small vessel to move round a por- lower parts disappearing firsts till it 
tion of tbe earth’s surface, as shewn in rives at C, when it wdi^.be entirely hidU 
the figure. If a speiAator be aituated den from his view. Bat‘ the wth^ of 
at the yiiot of tbe moantain A, while tbe vessel wtil: 4ttll be yiaibte'i 4o 
the vessel at B is apfroaching^ towards observer on the«Kwn>it of ihe 
him, the mast of the vessel WiU«he-> w ho will nut lose sight of it eempleiely/ 
come visible first, and it will appear to till it has reached the situaiUoafJWpi** ■ 
jisl! o«t of the water till the whole of it senteit at D. 
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Mr. Wallis abscrved, nil bodies are 
attrncteil towards the centre of the earth, 
because o diameter, or line pasi^ug^ 
through ite centre, is the longest, that 
isan be drawn; and as the greatest 
number of the particles of which the 
earth is composed lie in that direction, 
its attraction gsnst, of course, b» most 
powerful inthesameline. Ttiusall bodies 
on the Burhice of tiic earth possess a 
tendency towards its centre, and have 
weigUlt with reference to its attraction ; 
but a body graced exactly at the centre 
iif the earth would have Vo weight, be. 
caase it would be attracted equally in 

* every direction. If it were possible to 
focm a Jluniiel completely through the 
earth, a ball dropt into it would fall to 
the centre by its gravity, and would be 
carried to the oppositessurface by the 
moineutum it had acquired during its 
fall. It would then return in the same 
■wanner to its first situation, and continue 
to ^’illale foi ever, provided the t^n. 
jiel were u perfect vacuum, so that no 
resistance wits encountered by the ball. 
But,if the tunnel were filled with air, 
the resisting medium would cause the 
oscillations of the ball to decrease in 
length at every vibration, till it ulti¬ 
mately remained without weight at th« 
centre of y^^earth. The earth, thoh^li 
it is the cainltNr/ weight in hodjps, 
possesses no weight ilSMf; for all 
weig-lit must necessarily terminate at 
the centre, and if the ^rth were atone 
in space, the slightSH^ force would be 
sudicient to move iti wliole mass. ' 

Mr. Wulhs again withdrew, for the 
pur{>ose of pnts'nigjln motion the adini* 
rable machinery *01 his utagnificent ver¬ 
tical tellurian, wbbh in a few minutes 
was exhibited to t|M audience in all its 
splendour, and .elinltcd loud and long 

• continued^ applaute,', We have endca. 

voured, in our frotttlqiiece, to give a 
correct repre8entatio!t,.<rf' this beautiful 
transparency, but it be, se^, in 

order to be jpstly apprsbiated. The 
earth was seen revolving rotU|4 the sun, 
which, lo^ spectator on its surmt^y s^. 

’ peated* to pdks successively through 
the twelve sigits^l^ the zodiac in the 
couneof the year;'hnd as the axis of 
the earth was tnclioed to the plane of 
its orbit, and remained paft jle l to itself 
tbraug'hout the whole circuit, the differ* 
cut situations of the terminator, which 
had' been previoiflly shewi), by the Aon* 
xontfii tellurian, wer«*now 'exhibited, 
with increased en^ in another manner. 
Whn the earth is at a, and^tbe sun ap-* 
peam Hie oppasite constellatiOD, Aries, 


the terminator passes exactly through the 
poles, and the days and niglits arc equal, 
as on the -2]st of March. At b, tiie sun 
appears in the sign Cancer, and the ter¬ 
minator passing about 234** beyond the 
North Pole, the wholesof the polar re¬ 
gions to this extent arc illuminated, 
and our longest day occurs on the 21st 
of June. Ate, on the 23d of Septem. 
her, the days and nights are^gain equal, 
and the sun is in Libra ; qiid whqp the 
earth arrives util, on the 21st of De- 
comber, the sun is seen in Capiicom, 
the North PoAr regions.are involved in 
darkness, and the shortest day occurs in 
our latitude. At the equator, the days 
and nights are always equal, because 
the terminator and the equator are both 
gr^at circles, aud constantly bisect each 
other. 

Mr. Wallis concluded, by stating that, 
in his iieft lecture, he should illustrate 
the phenomena of the Moou, and he 
withdrew amidst the acclamations of the 
crowded assembly, among whom we ob¬ 
served, on Friday evening, the cele- 
bi’atcd Neapolitan, General Pepc, in 
company with Dr, Gilchrist and Ins 
ladv. 

LICTORES FOR NBXT WEBK. 

Wedneoda^i April 19, hlk. Wallis’s 
T'hird Lecture dii Astronomy. 

Friday, April ffl, the same Lecture 
repeated. 


introduction to THE STUDY OF 
botany. 

0 % 

(Continued front iPage • 

Class 9. Enneanoria.- iVinc 

Stamen#, ^ 

It contains only one order. 

70. Hexagynia~-issx pistils.—-There 
is'only one jHant, the butomus, flower¬ 
ing-rush, of one species, the butomus 
umbellatus, a most beautiful flower of 
a rose colour. It grows in ditches, and 
OR the margins of nvers, flowering 
about June. The leaves are radical, 
upright, narrow, and nearly a yard 
high; .tlie stem still taller, is leafless, 
bearing a large umbel, with several ' 
leaves at itslW, call^ the involu- 
crum. Each flower has six ovate pe- 
uls, the three outermost smallest and 
moH pointed: the stamens are nine, 
imd shorter than the\x>roIla, supporting 
oblongranthers; the pistils are six. 

In &is class, therearemany valuable? 
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exotics—among which arc the ciiina- 
inon and ci^nphor trees. 

Class 10. Decandkia. 

Tlic tenth bptanical class i.s distin¬ 
guished by the stamens Ifcingten. Its 
orders are four. 

71. l.Motiogyma —one pistil.—We 
^have hoTit monotropay bird’s nest, a 
^parofittcai ^ilant—tliat is, instead of 
growing in the’grournnt it is fixed on the 
roots of beeches ani firs^but not ife- 
qnently met with The fiowers grow 
in. a drooping cluster; the lateral ones 
having eight stamens; but since the 
terminal one has ten stamens, the ge¬ 
nus is put iHi this class. 

72. Andromeda, androraeda, an Ele¬ 
gant evergreen slirub, witli pale droof)- 
mg flowers, nairow leaves, 9 f a dark 
green colour, and glaucous beneath— 
tliat is, “ clothed with a fine Rfia-greejn 
mealiness which easily rubs off.” 

73. Arbutus, strawberry-tree, with 
pale greenish flowers of one petal, d'- 
vided into five small blunt segments. 
It IS a busily tree easily distinguished 
by the red berries,likestrawbernes, hang¬ 
ing on at the same time as the flowers, 
for they require tw'clve months to ar¬ 
rive at perfection. 

74. /b/c()/«, winter green. Most of the 
species of this genus are very pretty 
flowers, either while or reddish, grow¬ 
ing on tall upright stalks; the petals, 

< five in number, are roqpdish and 
spicadmg, containing ten staI^^c■ns, 
wuth large pendulous anthers, each 
of which, on examination, will be 
found two-celled. 

75. 2. Di^/nia —two pistils—con- 
tains sarifraga, saxifrage, one spec^is, 
called the Lofidon^pr^ae, is generally 
known, and wilb serve to distinguish 
the othei species. On ecammmg, the 
calyx will be found to consist of one 
leaf, cut into five deep segments, and 
the petals, five in number* attached to 
it; the capsule, which 1 ijgvc fte- 

, quently described as the enlarged ger- 
men, io lie armed with two b^s 
formed of the permanent styles, and 
the seedi minute and numerous. 

70. S'c/i'Tfl/ifAaSjkuarvel; (liisflower 
has no corolla, bujj'a calyx of one leaf, 
dividinl into five deep segments, in 
whu’h is containeil a single sif.*etff 

77. soap-wort, has a ca¬ 


lyx of one leaf, five reddish petals, 
and leaves with three ribs. 

*78. Dianl/iusypivik, knm?n to every 
one, I’he petals, five in number, :q;e 
attached to the rcecptaele ; tbe« calyx 
of one leaf, is tubular with scales at the 
base,.wlueh distinguishes it from any 
other flowers in this order; and the 
leaves are /iwefl/‘»(see Par. 24) and op¬ 
posite. 

79. 3. Trt/gniia, thit'C pistils—con¬ 

tains S/lene, jcialchfly o»eampiou, ji 
large genus of plants, distinguished by 
having five petals with elaus (sec Par.^ 
4.) as long as the calyx, and by (he 
calyx being of one leaf, cut. futo five 
marginal teeth—the flowers are cithoi 
red or white. • ' 

80. fiteliaria, stitchwort, one s|x;- 
cies, the common clnckw'eed, is known 
to us all. If flowers from Maich to 
November, and I have one lieforwme 
at the present moment; the number of 
stamens is very variable, either three, 
five, or tfn; the one 1 hold in niy 
hand was found m the garden, where it 
is considered as a weed, and which 
contains three stamens and three pistils, . 
on a nearly globular capsule ; the petals, 
five in number, and wlid«!?^e so deeply 
cut, as to have the appearance of liemg 
ten^; and the calyx consists of five 
leaves. 

„ 8], 4. Pcntagijvia —five pistils, 
liore IS the oxahs, woofl-sorrrl; one 
species, oxalis acetosclla, fomid lu 
blossom during Apnr'and May, m 
shady places, indi^d, abundant al- 
Jmost every where, I will describe, it 
being a most elegant, flower, and easily 
procured—and here j cannot too p^irti- ^ 
cuJarly recommend «io youtfg botanist 
to compare the, description with the 
plan/,; by so doing, he will soon Ix:- 
come familiar with thg, terms. I be¬ 
lieve I have not yet mentioned that the 
flrsf word of the name of a*“plant was . 
the ncric name, and the last the spe¬ 
cif c; thus, tlie f^ti'eric characters of 
■oxalis, are a corolla of five petals, 
much lo^ec than the calyx, and join¬ 
ed at thcff ease by moans of ^eirc^ws; 
an angular capsule ^with five cells, and 
two seeds, seated on an elastic 
^nic. * Tlie specific ohaxuctecs of the oa- 
alis acetosella are—radical staUcs, each 
l>earing-a shigle flower, either wlu/teor 
pmphsh, ternate leaves, heart-shaped. 
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aad haying a hulbom root of many very small; the long spreading potal s 
scaly joints. The following are the _/«// generally six, are fixed on the run o 
character'!'—There is no stem. Theltaf- the calyx; the stamen^ are Iwelvc. 
lets are of a bright green; sometimes of The smooth stein is generally throe oi 
a purple colour at the took, growing four feet liigh, eacet and square. The 
oi^ long, hairy, purplish fool-stMsf leaves are long and slender towards the 
as the i«if-stalk, or petiole, is son^times top, but heart-shaped at the base; most 
called. The peduncles, or flower-r fi^quently ai’e opposite to each odier; 
stalks, are taller tlianjUfie petioles, with occasionally ■ alternate, without any 
two bracteas (see Par. 1), some dis- leaf-stalk, therefore we. mu ThP 
tance lielow the top of each of tlieru. flowers, nearlj^essile grow from th<' 
The flower f bell-shapdfl, and droop- angle formed bft^en the leaves arnUhe 
Ing ; the calyx consists of five deep, stem, whiclAtigle is called the axilla; 
acute segments; the filaments of the hence the flower is said to be axillart/. 


slamons are erect, the three outermost 
shortesh ^supporting roundish anthers; 
the pistils are five, with blunt stigmas. 
The seeds, when Vipe, jire projected to 
some distance on the slightest touch.— 
The whole herb possesses a most agree¬ 
able acid taste. 

'i2. Ccrastium, mouse-ear chjek- 
weed, greatly rest:mbles the ifrllaria, 
and IS difficult to distinguish from it. 

83. Spcrgulot spurreyf is distin- 
guishixl from the last genus by the jie- 
tals being undivided, and tlie capsule 
having five valves, 

Cl^^S 11. DonECANDRIA. 

84. Thc'^mber of stamens in this 

class is uncertain, it contains all those 
plants which have from eleven to nine- 
teen stamens in each flower. It con¬ 
tains four orders. > 

85. 1. Monofij/nia.lW e have here the 
asarunif asarabacoa, a flower with a 
greenish purple calyx, Sf one leaf, with 
three rather deep segments, without 
any corolla. The leaves are of a dark 
green, kidncy-sjiapcd, two growing on 

* each stem, * • 

8 G. Here is ^ tlie genus Ipthrunif 
willow lieib, or mprfe properly purple- 
ioosestrifi:: one species, grov^^abiin- 
dantly m watery places, with elegant 
purple flywers, 1 select as an example of 
' • this class., The ftowers grow on long 
leafy spikes, wi^^t any scent* The 
calyx is hairy, wifh about twelve teeth 
or notches—six long, a^d the others 

-- I- 

A spike consists of » stiilk, which 
siippoi'ts a noraijpr^f flowers, joined to 
it without a pcAncIe-^iiv other words, 
the 'flowers arf^ scstile. (See* fig. *2, 
■where all the flowers are not ^uite ses¬ 
sile, though they arc slitt said to he 
spiked* J 


la lhi.s description we recognise the 
lythrum (See fig. 7.) 

Fig. 7. 



87. 2. "Digpiia —^two pistils. We 
have iv this order only one plaul, 
agriruania, agrimony, growing ori 
the side of roads, and tlie borders -of 
hedges. Tlie flowers of tins aromatic 
herb are numerous, spiked, and of a 
brilliant yellow; the calyx is encom¬ 
pass^ with bristles; the corolla con¬ 
sists of five petals*l)ome by the calyx, 
and rfle two seeds lie at the bottom o) 
tlie hardened calyx. Thd leaves ah' 
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mterruptedly pinnaie-^ftoA is, a 
ntimber of i^ves on both sidot 
of the peti^.e or fteafnitalk, therefore, 
they are cailed pinnate leaves; biR 
there are various srr^U interm^iate 
ones; hence tatm interruptediy 
psimate. 

88, 3. Trigyiua-^iSta^ pistils—only 
oQe genus, tte reseda, rocket. There 
Are t^o sj^^esy which will be easily 
distin^isWd from the^^ greatly resem* 
biing the foreign speRios, ^own to us 
undw the name of mignionette, 
though without the scent The flowers 
are said to be racemose, not spiked, 
became, instead of being sessile, they 
are joined slo the common stalk by 
ineatu of pirtial peduncles; thus form¬ 
ing a raceme. Examining a mignio- 
n^te, will immediately explain. 

89. Setnpervitum, hoosedeek, so 
atmndant on walls and cotts^ roofs. The 
calyx consists of one leaf, cut into an 
uncertain number of segments, varying 
from one to twenty-four—generally., 
the stamens, pistils, and petals ate of a 
similar number. The flowers are large, 
of a pale rose colour, without scent, 
on the top of a stem a^ut a foot high, 
which arises from the centre of a tuft 
oH fringed leaves crowning the fibrous 
root, the flowers there forming a sort of 
cyme. (See Bur. 47.) The stem, how- 
&>/&, ia clothed by oth^ leaves, more 
narrow than those at the base, and like¬ 
wise sessile. 

. 90. Euphorbia* This is a ahmoby 
plant, ana when One of the species is 
once seen, any oth^ will be imme¬ 
diately recognized. The plants abmmd 
wifli a milky juice, possened of so 
much acrimony as to erode the skip, 
when tour^ed by it This jtdoe was 
once mudi used as a medicine, but on 
account of the violence of its eflects, it 
is now addom med as an internal re* 
medy. 

Jfyff. Tyro. 

(To he contmasd.^ ^ 

METHOD OP PORMING HALOES 
AttTIPlOlALLY. 

To the Editor of the Mechanics' Register. 

SiR,~The following experimmt, 
which illustrates in a pleasing manner 
the actual formatfon of kaloes round 
the sun, or any hnninous objeot, has 
been'given by Dr. Boewater, Bdiicli, if 


you think It worth hwerling, is much 
at foe service of your readm. 

Yours, &c. 

J. Daw.. 

Cambridge Heath, Hackney. • 

** Take a saturate solution of alum, 
and having spread a few drops of it 
ov« a plate of glass, ¥t will rapidly 
my^Iise in small, flat oOtohedmns, 
S(»roely visible to tite eye. When the 
plate is held between tm^observer and 
the sun, or a candle, with'che eye vwy. 
close to foe smooth side of the glass- 
late, there will be seen three beautiful 
aloes of light, at different distances 
from the luminous body. The inner- 
mo^ halo, which is the whitest, is 
formed by the images refracted by a 
pair of faces of the octohedral crystals, 
not much inclined to each other. The 
second halo, which is more coloured, 
wifo the blue rays outwards, is foKned 
by a pair of faces more inclined; and 
foe third halo,^ which is very large and 
highly coloui^ is formed by a still 
more inclined pair of faces. 

*< Each separate crystal forms three 
images of foe luminons body, placed 
at points 120^ distant from each other, 
in jdl the three haloes; as the nu¬ 
merous small crystals have tlieir re¬ 
fracting faces turned in every possible 
direction, the whole ciroomference of 
the haloes wflt be compiletely filled up. 

The same effects may he obtained 
with other crystals, and when they 
have,the property of doilile refraction, 
each halo will tie either doubled, when 
foe double refraction is considerable, 
or tendeted broader, and otherwise 
modified in point of ,<iol(nu, when foe 
double refraction is small. Th6 effects 
may be curiotufly varied, by efystai- 
lisingt.iiQipa foe same plate of gl^ 
crystals of a decided colour, by which 
means we should have white and Co- 
lourdd haloes suoceediimeac^ other.'* 

MW X —■I - II ■ .I WW II !■ I I mmmomel^mmesnussimmo$mdespiiua»o^^ 

SAFETY FOR LOADED FIRB-ARliff- 
Sir,— In answer to W.B.VMigges- 
tion* givoi iafoe Register, p. 364,11^ 
leave through your excelkut publication 
to observe, that the old method of pre¬ 
venting accidents by loaded ftie-araia, 
viz. by writmg van a card attached to 
foe instrument tifo word ** Loaded," has 
been fotmd pot a suflidoit preventive; 
for 1 need hardly observe, children. 
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('wtv> are geoerally the ceuse of such 
disasters,) are not all able to read,and 
if they trere. there would not»be 
faution enough used by reading it. 

I would tbi^efore humbly beg to 
si^gest, ttud it would lie extremely 
advantageoiB if an jingenious pj^e of 
mechanism were invented, similar to 
*< Bramah’s Lock," «nd made applica* 
ble to the lock of fire arms, so that the 
individual aione could discharge it, 
who had “ fet” it * 

I have a lock called a stop^Iock, 
which is very useful in preventing 
accidents in forests but the other 
proposed would prevent the mur^ 
derom use, os well as the incauHovis 
use of fire-arms. * * 

I remain, 

Vour constant reader, 

J. H. 


FORMATION OF CORAI. BEEFS.* 


The examination of a coral reef, 
during the different stages of one tide, 
is peculiarly interesting. When the 
tide has left it for some time it becomes 
dry, and appears to be a com uact rock, 
exceedingly hard and ru^;ed; but as 
tlietide rniea^and the waves begin to 
wash over it, the coral worms protrude 
themselves from holes which were be¬ 
fore invisible. These animals ai% (ff 
great variety of shapes and sizes, a^d 
in such prodigious numbers, tiiat in a 
short time the whole surface of the 
rock appears tiLbe aliv^and in motion. 
The most common worm is in the form 
of a star, with arms from four .to six 
inches long, which are inoved about 
wi(h a rapid mQ|]on in all directions, 
” probajaiy^o catch food. Others are so 
sluggish, that they ipay he mistaken 
for pieces of the lo^, and aie^generally 
iff a dark cok^, and from four to five 
inches loqg, and two or three round. 
Wiren the coral is broken about "high 
water%nark,’ft is a solid hsurd stone; 
but if any part df it be detached from 
a spot which the tide reaches every 
day, it is fouird to be full of worms of 
different lengths and coloifrs/some be¬ 
ing as fine as tlur^, and several feet 
loi^, of a btighUyellow, and sometimes 
of a blue colour; som%*T^nible snauls, 
and some are ifot uftlike lobsters in 
shape, but soft, and no^ above two 
inches long. The groivth of coral 


seems to cease wlien the worm is no 
longer exposed to the washing of the 
sea. Thus, a reef rises in form of a 

cauliflower, till its top has gained the 
levd of the highest tides, above which 
the worm (has no pov^er to advance, 
and the reef, of course, extern^ itself 
upwards. The otlier parts in succes 
sion reach tlie surface, and there stop, 
forming, in time, a level‘field, wit^ 
steep s^es all ^nd. Tlie reef, now- 
ever, still increaggs; and'being pre¬ 
vented from* growing higher, extends 
itself laterally in all directions. But 
this growth being as rapid at the upper 
edge as it is lower down, the steepness 
of the face of the reef is stil^ preserved. 
TIfese are the circumstances which ren¬ 
der coral reefs so dangerous m naviga¬ 
tion ; foj in the first place, they are 
seldom seen above the water, and in 
the next, tlieir sides are so steep, that a 
ship’s bows may strike against the ruck 
before any change of soundings has 
raven warning of the danger. 

S. H. 

OBSERVATIONS ON THE VeLESCOFE. 

(By Mr. Dick, of Perth.) 

The telescope may be considered 
as serving the purpc^e of a vehicle for 
conveymg us to ^e distant regions of 
space. We should consider it as a won¬ 
derful achievement, could we transport 
ourselves two hundred thousand miles 
from the earth, in the direction of the 
modn, in order to take a nearer view of 
that celestial oib. But this instrument 
enables us to lake a much nearer view 
of that planet, than if we had actually 
surmounted the force of gravitation, 
tpversed the voids of space, and left the 
earth 230,000 miles behind us. For, 
supposing such a journey to have been 
accomplished, we should still have been 
ten thousand miles distant from that 
orb. But a telescope which magiufies 
objects 240 times, can carry our views 
within ejNE thousand'miles of the moon; 
and a telescope, such as Dr, Herschel’s 
40 feet reflector, which magnifies 6000* 
times, would enable us to view the 
mountains and vales of the moon, as if 
were transported to a point within 
50 miles of her surface. We can view 
the magnificent sj^ktem of the planet 
Satun/J by means of this instrument, 
as distinctly as if we had performed a 
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journey eight hundred millions of miles 
'iu’th(' dittvton of that globe, which, 
at*thi: mtcorSO miles an hour, would 
require a 'period of mofe than eighteen 
hundred years t^> accomplish. By the 
telescope, we can contemplate the re¬ 
gions of the fixed stars, their arrange¬ 
ment into systems, and their immense 
mimlxTs, wjth the same distinctness and 
^mplitiideof view, as if we had actually 
tal*''n a flight of ten lii^drcd thousand 
millions ot miles, into tnogc unexplor^ 
and uTU'xplnmbfe; regions, which could' 
not be accomplished in several mil¬ 
lions of years, though our motion were 
as rapid as a ball projected irom a 
loaded cannon. We should justly con- 
sirler it as a noble endowment for Ai- 
■ililing us to take an extensive survey 
of the works of Gotl, if we liajil the i'a- 
cully of'transporting ourselves to 'such 
innuense distances trom the sphere we 
now occupy •, but, by means of the tele- 
scopi* tube, we may lake mrarly the 
same ’ample views of the dominions af 
the Creator, without stirring a foot from 
the limits of o'lr terrestrial atiode. Tins 
insti uinerit may, iherefoie.be considered 
as a providential gift bestowed upon 
mankind, to siTve, m the mean time, as 
a tvnijxirary substitute for those 
powers of ra!pid flight with which the 
seraphim arejendowed, and for those 
superior faculties of motion with which 
man himself may he invested, when he 
airives at the summit of mqral perfee* 
tirn.” *■ 


I.XBOURS OF TllR SILK WORM. 

Thk whole moth-kind, as well as the 
silk-wonn, immediately before their 
transformation into the chrysalis state, 
cover their bodies with a cocoon or 
clew ofsilk-, thou^thc nature of their 
silk and tlieirmiode of spinning are very 
diflerCnt. The cocoons of the silk¬ 
worm arc composed of pure silk. Their 
figure is generally oval, wliich necessa¬ 
rily results from that of the aiiimars 
liudy upon which they are moulded. 
When spinning, they twist their bodies 
into the form of an S. The cocoon is 
produced by numberless circumvolu¬ 
tions and zig-za^ of the same thread ; 
till' silk is spun by *n instrument situa¬ 
ted near the mouth of the insect^ The 
lylky matter, before it is manufactured 
by tlie spinning instrument, appears 


umler the form of a gum almost liquid, 
which is contained in two large reser¬ 
voirs, contorted like the inlestines of 
larger animals; and which terminate 
the spinning instrument by two parallel 
and slender conduits : each conduit 
furnishes matter for one thread. The 
spinning instrument, as is evident when 
viewed by the microscojie, unites the 
two tiireads into one. Thus a Ihiead 
of silk which has the ap|)earance of 
being in reality and 

spun with great dexterity. Some writers 
w’ho delight in tlie marvel I ous, ascribe 
foresight to the siik-worui in siimniiig 
Its cocoon. The silk-worm, itmiisl lx: 
acknowledged, acts as if it foresaw the 
approaching event. But the truth is, 
tliat when the animal has acquned ils 
fill] growth, its reservoirs of silk are 
completely filled. It then seems lobe 
stnmgly stimulated to evacuate ^ 1ns 
glutinous matter. Its ditferent inovi'- 
rneuts and attitudes while discharging 
the silk, jftoduce those oval 1 un<lles, 
which clothe and ornament vast iiiiin- 
bers of the human species.— Saeut/Jir 
Gazette. 


ELECTHIOAL 

To the Editor of the Mechanics' Register. 

Mjr. Editor,— Not being a profi¬ 
cient in Electricity, and not having 
acx'ss to apparatus liy vi hicli 1 might 
satisfy my doubts, I have taken the 
liberty of sending a feviiideas Ibrinser- 
tion, hoping shnie of 5^onr intelligent 
correspondents will give me the infor¬ 
mation I desire. 

Is not the electricity with which a 
jar is charged generaVM iSy th,e friction 
of the rubber ofi the cylinder ? Is it 
satisfactorily ascertained, that there is 
no mxire .electricity in the jar after it is 
charged tlian belore; the charged jar 
being plus inside, and minus outside ? 
If that is correct, in what.mahufF dees 
the machine act in copveyihg it ? Caii 
ajar be charged in any way when insu¬ 
lated ?—I should say that there was the 
naturalpjtrfion ofeiectricityon the out¬ 
side of a jar when chargiid, with a redun¬ 
dancy within, but tfot being a philoso¬ 
pher, I cannet determific. Is it not pos- 
Gible fliat there if an atmosphere of elec¬ 
tricity around us, and that it isiif I may 
so call it)‘ihe rare principle of all 
bodies 5 being to air, if I might make 
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tlio conipaiison, what [air is to a solid 
body. Is there not a connection be¬ 
tween //]£),% and clcch-ifilif 'f Is it rltit 
pyssible, that a thunder-cloiid, possess¬ 
ing; a •sirong; affinity for the electric 
fluid, attracts ‘it from the atmosphere, 
and coming within the .influence.oi a 
still stronger attraction, discharges it? 
If (liero shoiild appear to your elec.tn- 
cal correspondenls any inconsistency 
lallie above ideas, I must request them 
qot to be toc»severe on * 

T. E. 0. 


* MA VACEMENT OE BEES IN ECYl’T. 

UiMMUi^ i-gypl preserving Us verdure 
only four or five monlbs, the flowers 
and liarvcst beinf^ seen jio longer, the 
people of tlui lower Egypt profit by this 
circumstance, assemlilmg on bo.ird 
large lioats the bees of tliirereiil \i!- 
Ifiges, f'lacli ))roprietor confides ^iis 
fiives, with fus own mark, to the lioat- 
nian, wJio, when loaded, gently pro¬ 
ceeds up the river, and stop# at every 
])lace where he finds verdure and 
flowers. The bees .swarm fioiii their 
cells ;it break of day, and collect their 
nectar returning several fimts loaded 
with bootf, ajid in the evening re-cuter 
their hives without ever mistaking their 
abode. Thus sojoimiiiigtlirco uionUis 
on tlie Nile, liaving exhausted the per¬ 
fume of tlu' orarige-flow'crs of the 
the essence of the roses of Faycurii, the 
sweets of tlie Arabian jasmine, and of 
every other flowf^-; the baes are brought 
bark to their homes where they find 
new riches. Thus, do the [Egyptians 
procuye delicious honey and plenty of 
.wax. The.'pisopyetoi-s pay tlie boal- 
Then on tBcir return, according to the 
numlier of the hives which [tliey have 
taken from one end of Egyp^ tg the 
other. • 

S. H. 

ANSW^k TO QUERY.’ 

Quehy, No. 68, Page 367. 

CONSTRUCTION OF THE* H0BI20N- 
TARIUM. 

Ta the Editor of the Mechanics' Register. 

Sir,—I n aiisv*! to the question in 
your publication, Jelatijfe to the 'con¬ 
struction of tlic^orizontarium, my 
reply is, that it in no way diflhrs from 
any other perspective j or that there 


can be no more than one description 
of pei-spective on any plane, whellicr 
tlie plane be perperidiculai/parallel, or 
inclined to the lionzon in any angle; 
for the picture is tlie seplion made by 
the plane cutting the pyramid of rays 
m their ajipioacli to the t’c/Vca, winch 
vertex is the point of sight. 

Hut it is useless lor persons to at¬ 
tempt to understand the (Jement^ ox-* 
cepl they have a^thorougli knowledge 
of^eonietry; ■wolli^iut which Iboy con¬ 
found and deceive themselves, and this 
is too much the case in tlie present 
day. 

W. Shiui' S, 

Author ol' the /lortzonlitniim. 

Tfdi/fs Courtj 
Lcu'P-iler Square. 

* QUIvKiES. 

Sir, —Tbrongli becoming a Memtivr 
of the London Mechanics’ Institution, a 
figitl of ha|>|iiness has been opened to 
me, of wliicb, bill for its eslalilistimrnt, 

] should doiihileas tinvc iciiinined in i;;- 
norance us long as 1 lived ,—1 cannoi 
tiiid language stioiig ciiongli to expicss 
my feelings of gratiliide towards those 
noble and disinterested individuals v\ho, 
iiotwithstnndingthe opposition they liave 
met with in their arduous task, have 
succeeded in placing our Institution on 
a firm and iininnveablo liasis. \ pnhlj. 
cation, which should faithfuHv record 
the proceedings of the Institution, was 
foi sffmetnflea dcsideratiiiii, hut in yoin' 
Register we hove one, which so well 
performs that office, that there is nolUing 
further to he wished for on that head. 

As a mechanic, I have derived iiuieh 
instruction, as well as uniuserneiit, 
from the interesting illustrations of 
Practical Geometry, which have, frtim 
time to time, appeared in your work, 
and hope to see tliero cuntiniied. If you 
were now and Then to insert a question 
requiring tlie apjilie.atioii of Algchia in 
its solution, it would give those persons, 
who, like myself, have made a little 
pi ogress fn the elements of mathenmli- 
eal knowledge, an opportunity of exer¬ 
cising their ingenuity, and would gratify 
lilt ny of the Members of the Institution, 
anil amongst the rest. 

Your humble servant, 

,Wm. DowmiNCr. 

J send the following questions, if you 
think them worth inserting,—the an-, 
answers to be worked by Algebra. 
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•r^Aa , 7^ ^ » f 

A labourer bring tiirod^fot IS'montbt) 
w«s to recCjve for his serrices £24. 
and a cloak ;'!it the end of 8 ruoutbs he 
has leave lo go away, and receives a 
clonk und £13' ; bpw much did the 
cloak cost? ‘ " 

No. 73. 

Two persons, .4 nnd B, set out on a 
journey; A goes 6 miles a day, and 8 
days plter, follows at the rate of ]0 
miles a day; in how m<my dujs will B 
overtake A V , 

.No. f4. ' 

A pole, 48 feet high, being broken by 
the wind, strikes the ground 17 feet 
froip tire root j what was the height of the . 
Iracture? VV. BowLiNti. 

No. 75. 

A Gentleman has a plane triangular 
garden, and having inscribed t|^e largest 
circular grass plot possible; the distance 
between the centre of the grass plot 
and the corners of tire garden, are 12, 
18 and 20 yards. What arc the sides 
of tire garden t 

fKahmrM JCowf* I’wi.o Hath. * 

‘ No. 7B. 

Rovhd two wheels whose eireum- 
ferenees ar«r as d to 8, tsvo ropes are 
wrapped whoK difference exseads the i 
did’erence of the drousSfereacris by 288 > 
yards. . Tiw longer roye a{^ied to the 
larger wlieel, wraps rooitd ft a' oerts^ 
number of .times,' greater by 12 then . 
tire smaller round th« sosallsr ,wheel ^ 
and if the larger . wired turns sound 8 


. , . No. 79. .. , 

An Algebraical solution follow- 
iug_ <]iic8tion ;—Haring a rectangular 
marble slab, 58 inches by 27, 1 would 
have a square foot cut off parallel to thr 
bfiorL'cr edge; 1, would then have lifelike 
quantity divided from the'remainder pa- 
* mllel 4n Hie longer side ; and this alter, 
nately repeated, till there shall not be 
the quantity of a fwtt left: what will be 
the diiuensjoiis of the remaining piece ? 

_ 

No. 80. 

. A Geotnetrrcal construction of the fol¬ 
lowing question Seven men bought a ' 
griiiding.stoue. of 60 inches diameter, 
each paying 1.7Ui part of the expense ; 
whal part of the diameter must each 
grind down for ^is share ? 

H—Y P—E. 

NOTICE. 

,A ^ 

We beg leave, BK»t i*espectfully, to 
inform sur'intmerotis Subscribers, that 
the THIRD VOLUME of tire MECHA- 
NICS* REGISTER will be completed 
next week, when ' we shall publish a 
,^>0uble Nnjnber, in orderJ^o lududc the 
'Title Page, Preface, and In^ax to the 
Volpioe. The Number will to einbol- 
Rshed with a correct liken4^.t>r Sir 
H ifMPHuv Davy, and will attain a 
lit^bir of the Life of tbahl^StiiiDenl 


tunes attniinkly «l,the sHialrer «l,#e4, 
tne ropes lre4ls<dMurg«d-ut thesauK 
time, R«iq|i^ilthe'lhps^b8ofthan>|i?s' 

and eiiYit»«ffire>wre of tM ' 

W.V ' - ’ 

Tux tegnsYSCM and «pi||Ugate axes of 
an elltpfieaA ftkld-mrS' 6 Upd- Si slwim. 
The oucfupierAuteAd^ l« tethunhfiP 'hurse 
so that ih may eattthewlujdcfldti^UBd no 
mnre, withdil/emodlm query 

the length • ' 


A fanner .Ink slit^e is 

trApeninuirUndhS ^'fflUitiUUS.of dividing^ 
it into twu equal pfi|ls,% A.ditcb, pp. 
rallel to- two of- its.td4ui4 mh'idi Ate ui*. 
rallel to sadi ift 


8c^aftf| S enMns? 

AQIA NAttlUAtuI 


^heuust, as I raitahle^-Eccompaniment 
to a Voluraet ■ m .whira a iM>B«iderab|c 
port^ is desaliid to.aw. Uto«ti«ti^ 
thl iij»porj||^ iMueMie ofCtofKtSTiaL 

—" I ' l i ' Hy I j . '*''* 1 ■Ii .iii 1 W l 'iii 1 .. I ■!. , 

Tbs hhim.^p^^JvTUMris hat beto.oati.. 
dpiurto tdtSUfwt'fcimmpondsut to 

hwli^ ,ii2u<^...., 

nUStwesA 

2te insurthlB"of die |bli$’ Letter of FsaMcis 
'J«B. aadfte, SB wmU a l cmioa of 2. R. 

. Coiiimtpida|l;^ii|M hwre bpep ifscelvod dram A 
’'bonampt;^.)kOwmitbcX%;A. %iaal|!fXi'lm4;'AK« 

' 8clenesm»4t 8. %. &e.' 

From dlic teUgtta Mi-, 

WlU^lifs;.|Asti^^>n4 

m jSlip yV i<0.’.Stai|St iataWfe Ott^sha'ItliihiKie of 
meat of me Foum Volume. 
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** Half tlie Great SomaEiaR «ent ten tliouMnndAveTldt 
Tu tell us Hs residos a];>i>vc them all, 

^ la glory*8 anapptoachable racesa l 

And darcsehrlh's bold m^bitauts deny 
The ■tuinptaoos. the magnific ciab&«ay 
A uiomeflt's f udieoce >— 

^Hviiosec*, bat li* confounded, or convinced f 
Renounces reason, or a GOD ^adores / " 

Youae. 

SATURDAY, APRIL 22, 182G. | Price 3J 

> ______ g __ 


VIEW OF THREE REM.ARKABLE PORTTOJ^S OF THE MOON’s 

surface. 
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MR. WALMS’S LECTURE ON ASTRONOMY. 


LONDON 

MECHANICS’ INSTITUTION. 

i - 

MJt. WAI.LIR'0 

SBCONO LBCTUR* ON ASTRONOMY. 

niVISlOM OrTIMR—SOI.AR and MinERBAL 
TIM8—EQUATION OF TIMB—HEFORMA. 
TION OF THE CALENDAR—PHENOMENA 
OF THE MOON—HER UORIBONTAI. PA- 
KA’.LAX—.MODE OF ASCERTAINING HER 
MAONITUDK — OBLIflUITT OP THE 

moon’s orbit—<,HER I.IBKATIOB- 

AIM'EARANCE OF THE 'earth FROM 

THE MOON-PHASES OF TUB MOON — 

HER NODES — LUNAR AND SOLAR 
XCLIPSBS, &C. 


WEDNESDAY, APRIL 12, AND FRIDAY, 
APRIL 14. 

Mr. Wallis roniniencpd I"/ adrprt- 
to the suhjects illustrated in his first 
lecture, in which he had considered the 
most Btrikinfif p.hGDOinena of the earthy 
and explained the principles which led 
to the eonclasioD, it is a platieUr^jf 
body—that its laini, ia-apberical, or 
nearly «o—that it Teroli!^ OH its axis 
once la OTery 24' haars-Hsnd that it 
also describes an the (jan in 

the R yifiar. IloW) it'jB^froni' 

the chiipnal wdnaBattaj HiieuQna-. of the 
earth, that nor, estisMte.^ the 

division'9f ‘thn intiL.Bpehide periods. 
Time is the i^a i^ceire 4f the 
lapse of datatioo > betw^ aay two 
events, but in order td have .-ti distinct 
GoinpreiieaeiDii of hi regRl|r and un.. 

^ aryiu; pcog'reniL .ti'aie must ne^isa.. 
rily be ineasBre4by taation ; and'^.sre 
urc acquainted wJ^t«ua|;y;pae.inotii»uJa,. 

nutniqp «||t«t ia (ot- 

this qMmwi tl»t .we reMr as the reai^ 
standdM 

Thehtameaberd’^^ded 'to »thn^^of 
the eapt6 UQ/ite Ruis^ which is perfect!^ 
uniform' aad JaYrit-iahie, while itd Rip. 
tion hi ittr pfbit la unequal; 'the velo¬ 
city with which ItLsndvea being'diffisrent 
in difierept parts its apnoal revoln. 
tion. Tiipd .towerer, ’also measured ' 
by that appanetit, matioo of the suq' 
ainoDg the-NtStt. '’WblcK' rMults front the, 
real aantiaj^wampfltfie earth in its ol>‘ 
hit, and Whwdi n c«ai{deted in about 
days'iiWd six 'When time is 

measnred'bti' the stitiB’tt it ealled sidereal 
time, and whaa^nteo^ced by the suo. sd.. 
/<(rtime'}aiidtliedi^reiicemWeeofb«e . 
two methule of eataiputing tiii|W. arises 
from the•WtHi b«ia|; dNcd, and from their 
ismense distance, constantly preserving 


the same sitimtioos relHtive to the eaitb, 
while Hie siin appears to change its 
pkee, in consequence of tbe'earlii’s re¬ 
volution in its orbit being performed in 
the same direction at its dturtial rotation 
on its axis. A day measured by a fixed 
star will, therefore, differ from a day 
meashred by the sun ; and the effect of 
this differenee is, that while the earth 
revolves 366 times on its axis, with re. 
speet tn the star, it will only have re¬ 
volved 365 times with reference to llie 
sun; the lengtj;i of a soli^" day exceed¬ 
ing that of a sidereal day by 3 minutes 
and 56 seconds, which amounts lo one 
diurnal revolution in the course of o. 
year. 

But as the computation iff time by 
the stars would be extremely inconve- 
nient, for this Obvious reason, that they 
are invisible in the day-time, except by 
the aid of very superior optical instru- 
menis, it has been found, necessary to 
adopt the solar division of timo; and 
iience have ariseh cmiBidetabte difficnl- 
ticB in adjusting the inequalitiea result¬ 
ing froin^he difierence between solar 
and sidereal time, and also from the ir¬ 
regular, or rather unequal motion of the 
t>aeth in its orbit. The adjustment of 
these variations is called the eqvaiion of 
time. » 

■The earth' moves round'the son in an 
ellipHeal orbit, and the salt' is sahsHu- 
ated in the centre, but in ouewC tbayori 
of the ellipsis. From .tli%vi«B||ii«f the 
djstaitce of the earth from tn^ tonr is MR 
always thesaine ; for it is fciui^tllMt the 
earth is three'mijliuDa of ith^es nenror 
the sun on'<he^,7tb of ,^aptiamJthaihmW' 
the Tthof 

whi<^ is nearest the aunvbeingw Chided 
itdpet^keliMp, aitd tbe,wp{WMi% ntiiMWt 
dilMu|jti aphelion>g mA. ua tthn 
nihMjiialhiinh«‘Of ihe^hrth .f^m;;<hhsi)r' 
iff .10 the difthrMim 
perUietson- 

am^fddN^ iif'the v41l 

lipfris iii'istit'^tdte bhO'^^biffietlis. partwf 
itseemi^diameten. . • 

follows,, frain the perf^tioii' 
of ihh lilwa^f thailrw.'4he' 

earth reybla«» in onlelliptiQRl .Airhit, it. 
mitst 

iQ',m«otl»et $ 

and iHif igiboriili«R df the 

ssn d^ 3H>t ewItnIWF, 

b«t tlw 'eetiptii^ ,l:hedh^ tWw^iWM,. 
via. thh.paeqotd' earjh 

id ilii ei!idt,iaii^|th:i!hliiiwe i^zmaion w 
w&jcbvttiat utmtpisd Wvstiiiio]w‘1a>.peF- 
feraw^ ooniWhe to prodlhw a dtfhrciice 
iu the length of our days, and to ooca- 
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flion AifficuUiea. In tbe «omeet coo^puta* 
tion of tioie* 

Another (eouse of UiiwuUy th^t 
the eerth 4oep not compiete iia nnnual 
refelutratl in luty eqml number of day«» 
but occ^pieB abMt i)6b|; days in ps««t])|^ 
thrMiffa ks orbit. This di4iculty would 
be dimtnitlwd. jfjbe period were* ex* 
actiy 365J; dtya; for in that eaac* w# 
need4»ly add 4 of the<i>dd quarters lo« 
getber^,. and make erery. fourth year 
oeusiat of .366 daya^ to cecoacile the d>« 
•irnai with' t]|a annual ^velutieti of 
the earth. Bid we abould Uieu exceed 
the real time, beomne thej period of the- 
v«rtfb’>>«tuiual rdrolution, or the actual 
length of. a year, is only 365 days, 6 
IiounDBud *49 minutest Tlte difference 
artHagfnun ibis cause is adjusted io the 
fetlowuig xuanuer• 

The method adopted by the ostrono. 
mers under the reign of Jiiliits Csesor, 
of'adding cstO'day to erery fourth year, 
having^in: the course of sereral ccoih>' 
ries oHUtidemhly enoeeded the true time^ 
andst htditg a- matter of great iinport- 
ano0 m the Papal Church, that their 
feasts.and-fasts i^ould bo . regulated ao- 
rordibg-to the true pssrimds of their oo. 
currencet A reforauition of the calendar 
took place under Pope Gregory XUI.« 
when it woe determined to omit three 
leap-years in the course of every fine 
ccktaries. By this means, the differ, 
eitcia between real time and its com^u. 
ttt4oiihf ||i|to-Gregorian calendar, is so 
sioall tl^i it^umounts only to 2 houiy 
and -16 liiinutes in .54X> years. This 
trifling deference may be allowed to 
acGumulate till il(, amount to a whole 
day, when U may again be adjusted by 
omitting a l«sp.year. The Protestants, 
however, would uot follow the example 
of the Catholics, even wbetJ they were 
!jgthe rigfa^ and d^oug period eiapeed 
before the Gregorian 'caleudar was 
adopted in this country. Thisalteratiou 
at' lea^h' took; place at- the couuaevce. 
nkeniof dte Neva Style, by which tine 
the difl’erence amounted- to- 11 davs, 
.which werss omitted^in the month'of 
^epteiphkr, 1762^ etm it Will be recol¬ 
lected tbo' aiidihace that cbe year 
1600,iWhmh would otherwise have been 
a leap-year,' was passed over-without 
the add ickmal day in February. This 
wBU'heoauseit was one of the three leap, 
years dketited - to he osaitted in the 
courfee of ftve cenfInrieB, <|s sae |niWe td. 
ready-etated. was called 

Bfswxtflc, because in the Julian caled. 
dar, the sisth of\thc eulendstof Harch 


was reckoned twice oyer io every fourth 
year.* 

Mr. Wai.ms now exfaibilfed a very 
beautiful transparency, for the purpose 
of explaining more distiiprtly the cause 
of the differenoe between tdar and sUe- 
TtfU time. 

F<g. 0. 



Tills trnuspareucy, which we have en¬ 
deavoured to represent in the above dia¬ 
gram (Fig. 9.), exhibited the earth, on 
a north polar projection, revolving 
reusid its axis, while the auu was moving 
in its ^apparent qrbit round the earth. 
The Lecturer first directed the attimtion 
of the audience to the relative aitua- 
tion of the earth, the sou, S, ^aud the 
fixed star, F, as represcitted in the ffgure ; 
the sun and the star being both In the 
meridian of a spectator At M. The 
earth thed revolved slowly oji ^ axis 
till it Imd made exactly ohers^olation, 
when the fixed star« F, Aj^n on the 
luetidpui of the spectator ; ,hut, [by this 
time, the sun, proceeding eastsrards nn 
itsorisit, or in Mtoaaiite.£rectiim:as that 
^ in v^hich the earth yievolved,, had ad- 

* sfctas caleiidasMarlii. 
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vaiiced'as far as js ; and it was, therefore, 
cloarly seen, (hat before the sim coidd 
he lu Ui<‘ i^,cridiaii of the ol>s(>rv«T, the 
caiili iijust revolve till he reached the 
point m. A sidoeal ilntf is, tUeji'fore, 
tin'exact tinu'^ lu which, the caith re¬ 
volves once on its axis, hul it nmst evi¬ 
dently make rather nioie than one revo¬ 
lution before a vofor </</;/, which is the 
pel 10(1 we. divide into 24 houis, can he 
completed.. The diHVieiiec hetweeii ti- 
<1 rt>al and sotat time ffs exajjs;'eialed in 
(lie diiioririii, to iii«ke the illustrution 
inoie irilidliL'ihle, hut it fciiiounts, as he- 
fore ohset ved, to 3 in unites and &(i se- 
eoiids per d.iy, or about one day in every 
year. 

Tlie ohlif|ue motion of the stin in tlie 
ecliptic, instead of the cqmitor,* has 
been rnciitiotjcd as luiothn source of 
incipinlity in the conipiitntioii of time ; 
and the efl’ect of this is/ilh;it, cx- 
eept at four jioints of the earth’s orbit, 
when real and ajtpuinit liinc aie alike, 
the icul liiiie and the time iiidio.iled hy 
the sun will (lifter, and the former will 
he (itlier faster or slower than the lat^ci. 
To adjust this diflcrenco, the tiuii' is it- 
^ulated hy^tii imuginury ban, whieli is 
supposed to move in tlie equator. 


t Mr. Wallis next proceeded to illus¬ 
trate the phenomena of the Moo», which 
IK another very impoitant body in na¬ 
ture, and is called a bccoodary planet, 
because it revolves round another plari^t. 
the earth, as its prinntry. The moon is 
a comparatively small body, thoug'ti it 
appears about as large as the sun ; hut 
its distance is only one fcyii-hundredth 
pait as gieat. The method of dctrimin¬ 
ing the relative niagiiitiides of the earth 
and moon, by fitiding the hoiizonial fui- 
rnllax of the fitter, aodtlf’ncc deducing 
its actual magnitude, may he pointed 
■out in a very familiar manner. If, con. 
tinned the Lecturer, I look at one of (Ir.; 
lumps in the Theatre from the situation 
in which 1 stand at the present moment, 
the lamp i.s refcrrcd»to a particular spot 
on the wall, iftit when I remove to an- 
otiier siliiatiun, the lamp niipcars on 
anotliCT- part of the vvall. Now, if two 
.lines (lie supposed to pass through the 
Irmp from my eye, in both thesa situa¬ 
tions, they will form 'a certain angle, 
which will he the parulhictiv o«g/c of 
the hiiiijif -Applying this priiiriple to 
-the moon, the method of asccitaming 
-luM hotizontidpnnilhur will he cicaily 
understood by the following diagram ;— 


Fig-\P- 



To a .spectator at A, the moon, M, 
will appear in the heavens in Ins z§nith 
at D, jhirt it will bo, at the same tune, 
in the hornoifof an observer at B, 
who will therefore see it at F, while, to 
another observer, at C, it will appeal 
at the; point, E. The angle, E M D, 
wfhich is f und to he 57' 18", is, 
therefore, the horizonfal parallax of the 
moon ; and as this angle is dqiml to the 
single E M'lSi, subtended froiv. tlie moon 
by the semi-diameter of tlie earth, it is 
evident, that double this angle, or the 
angle B M C, is the angle under which 
the earth would be seen by a spectator 
at the moon. I^iowing .this, aniii'aUq 
the exact angle subtended by the moon’s 
apparent dameter, as seen^from the 


eaitli, which is STcS", it iis very ctjsv 
to ascertain the lelntim! 'magnitudes of 
the two bodies,.hy lediicing the angles 
intg seconds, and dividing double thu 
moon’s imnzoutal paruyaxby the seconds 
contained in the angle subleudcd ^by 
tltc moon’s apparent dianv^ter. 

The magnitude of tlfe’nioonjsCompare'cl 
with that of the carkh, will be thus asc.ei - 
tuinedtobeas 1 to 3,69 j and as we know 
that the diameter of the earth is 7912 
miles, tlif*'i e«/ magnitude of the moon 
may h-i found by a similar operation in 
the rule of propordiun ; for, as 3 .69 is to 
1, so is 79j2 (the dAmietcr of the earth) 
to 2H4, the raal dif^inctct of the moon in 
miles. The following are (he details of 
the fiist yart of the operation 
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ll «(' wish 1(» know liow mill li the tm- 
htu o' the cnrtll ("COL'i'd.; tli.tt of I he 
tiiooi),! If IS asCeitmiKil hv eoiiiji.ii iii<^ 
file of tlo'ii ifiaiiien rs; - .iiol 

tlii'iv ie>(ieetive tiulk>i, «s coiii|i.iied m irti 
' each odiei-, iniijr be fi.miil hy tlie iiiopoi- 
(loi) e\is(inrr hotwetn (lie (ulus of ilitir 
•li.imeteis. l!y this means if will be 
foiiilil, I hilt the siirfnrv of the Ciiitli is to 
th.il of the moon, as IDj is to 1, arid its 
fmlk oi si/e is .d.s riO], to 1 . If, llieie- 
feie, we siqiposo that (he eiulh is as 
< a, aide of rPflpctiiijj liffi't «s ll>« moon, 
II «ill .ipjiear, ftiat tin; formei will let 
fleet I.;', tunes .is iiiiiidi li"ht to llie 
moon, as the lalter refleeis to the e-aitb. 
It inav, Ilf fujjl, lie eoiisidered, that the 
e.mli IS a moon to the moon, the ronnei* 
hellin' jit lUo fti/l when the latter is nt-w, 
and VII I’ I I'lxii 

It may, at hrst s^ht, tip]ft*ar iinproha- 
hle, that the earth should leflect* light 
•IS the nioon does ; hut -if we compare 
the moon, as seen in the diiy-tiine, with 
.|,rloiid Stioiigly ilfj^iiiiiated hy the lays 
(..•the snn. *e shall find,.th,it the liRht 
lellecticl fioiii the eloiid is more vivid 
than that of the moon, .‘Inil that, when 
tlie ino.jii IS rising hy day-light, U iJfies 
not iipjiear briglitfi than a distant house, 
irom W'JiicIi the beams of (lie sun arc ijt- 
Mected to iffc ej^, Tlieie is not, in 
reality, any suiffeient reason for believ¬ 
ing iliat the eaitli is not as well adapted 
as ibe moon for reflecting light, and if 
tins be udmitted, it will iolloin, that the 
moon r.eceives from ibe eaifli TSt times 
as mucb light ns she iniparts to it. ‘ Tins 
is con finned by tb^ iqipeatancc of the 
new iiioon, the wbole dis^^of vvUtch. is 
distinctly visible, an# soult' of i*« most 
brilliant spots can be seen with the tele- 
:.eope, though no pail of,its illfiminatcd 
surface is ti'ined towards the earth. If, 


at tliiN lime, II.1 liglil ueu' n.lle«'l('d 
fioiii the nioiui, il would be i-oiiipleiclv 
Miv|.-ihi'' ft iiiiisl, llieiefore, be sei'ii in 
e<‘'iisei|iieii<'e uMlie ((ii.inlll} of lighi le- 
lleelcd lio'ii till I'.iiih to the mo.iii, and 
theiii'e ii-lKeled hack to the eaitli. 

I>ii1 it IS only to the iiihahitaiils of one 
li.tjV of ^llie nnmn that the eai th is evei 
vimIiU', heeause, as she makes <iiie irvo. 
Iiil loi! on her axis in the esaer (inie w hieh 
(dll' oeenpieij in going once lound tlie 
Varlli, thcs.imc hemisphere is^eonslaiiily 
turned towards lier primary pl.inei. A 
slight deviation limn this geiieial le- 
m.n k oeeuis 111 eonseipienee of tlw < Hip- 
tie.il foiin of tlie iikiom’s' oililt, lioin 
wliieh it* results, aeeoidingto ihe uni¬ 
versal puiiciple of giavilatnni, that hci 
motion III her mint loimd. the e.iith is 
((iiiekej' 111 ane pait than in annthci, 
while her lotatnm on her axis is pcifcetly* 
eijnaldp. l''roin this e.iiisp, an oscilla¬ 
tion a]ipe.iis to t.ike pl.iceoii the eastern 
and wpstpru limhs of the moon, whicli 
nitei natply *biings u small addiiimi.d 
poitioii of its sni'fapp wiihiii our view on 
each edge, and this oseill.itioii is ealled 
the moon’s ///irnfm'a *ii^/(Oig/.'?idi. Tlic 
longei di imcter of the moon’s orlnl is to 
tlie bliorter as d2 to 28 ; its most distant 
point being called her n/woee, and the 
nt.iiest her pc/igee. Wiieu at or near 
the foriiicr point, she iiuivea through 
only 11“ n a day, while, on .vppioaeh- 
ing the laltei, hei velocity j» iiiereased 
to 14“ in The same time. The earth, as 
seen from the nioon, must piesetil,a sin. 
gnlai appeaianee; fm while the sluis 
seem to he revolving loiiiid it, the earth 
Mill he seen luiniiigftri its axi,‘>, but coii- 
(ftaiitly oecnpying the tame place in the 
bed veils, ii'n those nihabitanls who aie 
situated in the centre of the lunar liemu 
splier.' wliieb is tinned tuwaids us, the 
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rartli will constantly' appear directly 
over-head j while to those who live on 
each side, r^e earth will appear in the 
horizon, or will seem to he a little above 
or below it, owing to the moon's libra-, 
tion. « 

The globular form of the muon is'sntis- 
fnalorily proved by the apparently un¬ 

Fig. 


equal motion of the teTminator, or 
boundary of light nnd darkness, across 
\H surface, ditring'its progressive changes 
from new to JiiH, and vice rerga. This 
will be obvious by nn inspeclinii of the 
following diageam (tig. ll.), which was 
exhijiited by Mr. WAM.1S to illiisfrale 
his remark:— 

11 . 



This 6gure '^represents a globe, of 
wliicb, half the surface is divided ^nto 
14 equal parts } W as the divisions near 
the «dgea ara seen in perspective, they 
will be /bre-ahortene^f and., will, there- 
tbre, appear much* smaller than those 
near the centre. Now, as the motion of 
the moon’s terminator is nearly eq-uaUe^ 
it will occupy the same time in passing 
over each of tliese divisions ; but ns the 
divisions {near the sidds appear much 
smaller to the {eye than the centraf di- 
viiioiiSi it follows, that the motion of the 
terminator will seem much' more |rapid 
towards the centre than near the eastern 
and western limbs of the moon ; and this 
is its actual apjiearance in nature. 

Mr, WAbbrn farther elucidated this 
subject by exhibiting a gloibe, of which 
one half wxs painted imek, and the 
other white. This globe was made to 
turn upon its axis, with an equable mo. 
tion, in a black frame, so that only one 
half of it was visible to tbc spectators. 
The white side, representing tlie full 
moon, was first Ixhibited, and as the 
globe revolved slowly and equably on 
its axis, all the vartont pbeses of the 
niooD were successively displajred, and 


th ' inequality in the apparent motion of 
the terminator was distipqdy perceiv- 
aible. ^ 

The Lecturer then proceeded to ex¬ 
plain the important phenomena of lunar 
and solar ee/q whi;h occur whenever 
the earth, the moon and tbc sun nVe on a 
straight line with each otfaer. Wlien 
the earth Is between the son and moon, 
the latter becomes eclipsed by passing 
through the earth's %ndow ; and wlo j 
the moon is between the sun and earth, 
the son is eclipsed by the moon’s passing 
ore. its surface. A funareelipse, there¬ 
fore, Can only oceur tvhen the moon is 
at the fultf or in opposition to the sun, 
and a solar eeiipse wb^ shtHs teete, or 
conjunction with the sue, Hdw, if the 
orbit described by ^be moon round {the 
earth coincided exactly with tbe plane 
of the ecliptic, there would be an eclipse 
of the moon and another of the sun 
every niNth, but th it effect Is prevented 
by .the obliqnitp 'hr inclination of the 
nieftn’o.oHtit,\t& tbe'ecliptic. To illus¬ 
trate this AbsefVation, Mr. Wailis intro, 
dueed the ingenious piece of meidiaiiitm 
representird in tbe followiag engruving 
(fig. 12) 





In tlim aajnimtiu^ tW frame,, A.,moon. But eclipiescan only Imi'i't'” 
vupiiortsthetnnwbntfti hoop, b « ej ‘^lien the moon is in or nenr tin; ftodef,uT 

represents the ecliptic ; within which is the two opposite points where lier orlnt 
placed the hoop, o o o, in an ini^iiied inteisects the ecliptic, as at m m, in tlic 
position, 'Tepiescnting' the oihit which diagratii, fig. 12 j for when she has pio- 
tlie moon describes round the curt!i,sB, i:eede<l in her orbit from »n to w, she. is 
iiiid intersecting the ecliptic at the oppo- rather more than 5° above the eeliptic, 
site points, N N, which are called .the ppd is sa^d to have north latitude ; and ^ 
nodes of the 4looo. Uhe small globe, wlfen she reaches the opposite,, Or 
representing the muon, is supported by point of her orbit.at s, she is a* much ne- 
a rod, eoiinected witli js little wb^®! *®w the ecliptic, and possesses south 1»- 

which riutt on the inclined plane, B B, tilude,. In either of these situations she 
parallel totJie Atoou*8 orbit; and the lua- cannot be in a line with the earth and 
4 »ei/ine i% put ii? motion by tiirniag the sun ; and as the nodes, or points of in. 
haiidfe, A* This haodii^ turns All endless itrsection, N N", are constantly shifting 
screw, wnrJciiig in a topthed wheel, t, their places, and travelling bMkwards 
tlie spindle of which turus^tba, small in the ecliptic, rouild which they move 
wheel, 10 , coimected by ao emlless oord in about 19 yenrs, it is ohvrons that 
with the central wheel, c. The revolu- eclipses cannot happen in the coarse of 
tion of ti*w wheel carries round the arti- every revolution of tlio moon in her or- 
tlcial tnooD snlliedirection of the oblique bit, for they can only occur when the 
hoop, o « o,‘ and afford Ott e*ceUent moon ij new or at th6'.fall, at nr iiear 
itnitatimtof the moon’s rCTipdutionin her the time when she is in one of thenoaei, 
orbit. , or inoreable points wuere her orbit 

If the moon..sDoved in tjw elliptic or crosses the ec/^tic. . , 

horiaontal oirole,,e « e, her ,D>ptiaB would Mr., WallU then prepared some heau- 
be in the same pldue with , tho,apparent ful transparent diagrams, to afford a 
motion of tbe.sffn ; and a* the, |un and farther illusJratioB of some of the 
mooo wnuld.lWsin, etk^'aneftun and in nomana to which h® ^ 

oppositftaaiii.thecoitreo ofevejry risrolu- first these tfanspwcncies exhibited 
•ion of the latter in jfer orli*t,4bey would the various phases of the moon, at shewn 
'be alternately eclipsed at every new and in following diagram, fig* 13 
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In Uris fig’dre, the nin h sq^poie^ to 
be «ilH«(etf at an imtnence distance on 
the lejl of tUe spectator, nod to illumi¬ 
nate die inoou in eight different parts of 
het wWit. When the tnoon is at A, she i^ 
in evtf/unction with the aun, ami the whole 
of her dark aide beitigtumed towards the 
asrth at f, she appear* netc, as at «• 
When «he has desci^ibed nne->dghth of 
her orbit, aa at B, poifion of bt^r en- 
lljgfhtened surface'll turned tAwards the 
earth, and she Is seen in the form of a 
cre»c9uf, as at At t!, she *^81 com¬ 
pleted her dtst {{uartlrr, anddasumhs tlie 
form of as at e. Ob artiv- 

b| at D, a btfti lawer portioli of her 
'eimflitened bemfipTiere is tarded to- 
war& the earth, aird She ntfw appears 
of ah orof or forar, aa at d; 

and #bw) site €» proceeded ati fhr at E, 
she has (ompteted half Iter orb!i^ and 
being aow in apposition to the suh, the 
whole of her enfighteaed side becomes 
jrisihie, and Idie' is at the fatl, ah at e. 
PaMing through the ihmaiaiog half of 


her orbit, the stme p n^ mmifinr occur, 
hut their order » reveisud, and we pro¬ 
gressively lose sight of her eifHghtencd 
nemfsphete us she passes tlirough F, 
G, and H, till the period ot tjie new 
moon again occurs, on^Vr arrival at^. 
The planet*, Ventts aim Hfcrcir^, pre-* 
sent the same pbenCinena to our view, 
and exhibit, dtii^ng tiieir revolution 
roinid* thti sun, all the various phtutts 
di^ayed by the moon. ** 

The next transparency exliihUed the 
earth revolving on its ^xis^od in its 
orbit, while the rtiooa ocrihtmed her re¬ 
volution roond the Canh. This -diaEiiim 
afforded a distinct Ulusttatioo of the 
fact, that thp moon cohs^ntty prefienta 
the same hemisphere to the ea^b, be¬ 
cause shi^ revolves once on her axis, in 
precisely the same trai^W^ll she lu^n- 
pies in compKti^ her revmuUoijB her 
brhlt. I^c mapfiaei^ nrns^ im ttm ^t 
plpoe, so limited. t%t jha mpon pro¬ 
ceeded KMirod the earth rtamissg 

0 » ker euthf dad ft was clearly seen that. 
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^»y this arrang«Mncnt, every part of her 
>>i)rritce was siircesMively visiirie from 
t.'ie earth. But wiieui by a slight alt^Tr 
ation ill. th« ingeniotw mechanism’'le^, 
•lte,apparatuSy riie was made to revidve' 
once on her owft axis, while she wdttt 
'once mund the.jeartb, the same part of 
her siirfnce^.was invariably tutned tos^ 
Winds ihe.lhltrr,.and her real app|tdi> 
aiice iu nahsre was* strikingly-exeniS^I^ 
tied. .s 

Soine emaller ttm.nsparencieB were 
then cxhiliited, <^*or which repre- 
rented the moon 14, with ot’ly 

^ small portion of her enlightened «nr- 
•fare turned (owaids the enith, while the 
rest of her hemisphere is faintly vi«ithii|p 
Ity the light, reflected from the eawhSi 
xitrhtce: thi|^«ppe)irance has boopfCalled 
the old nicMit lyiiig*inthe new mpOtt?* 
til ms 


Fig. 14. 



Ithaa bgcq already ob«erred that the 
phiiset of the ^artli and moon olterficfe 
with each other,* When the moon, 
therefore^ aasunies the form of a cres-. 
cent, atmve figure, the earth 

wiU ajppear gtAfiou^ or qeatly new to 
the moon, and will reflect a aufificient 
qdanfity of light to render the iark part 
(» the mobmvisible. Tn tbU situation, 
the exterior edge of the crescent ap. 
pears tonform part of a larger cirite than 
’ the *uneQygBtened portion; but this is 
an opifciM dtKeptmn, arising partly 
frapi tbh extreme brightness of the cres' 
cent, and distance, 

owiog ^ afbich, it i| not^ekactljr adapi- 
c'd to the naked eye; for wjicn a good 
telescope is .use,d» tbtp apparent disere, 
pancj ceasedj*. » « , 

. Tiao other il(pinii!^ed dlofranw wjsre 
tbch exhibited, one. of them repreaeat- 
iBg ifab teleshb]^ api^irabc^ of the 
■woo when about *(bree aajra old; and 


the other, the irregularity of the moon^s 
edge, as seen on the sun during t}i« 
great eclipse of 1820. j 

The frontispiece to tire present Num< 
her is a correct representation of the 
splendid tranaparenc/nextexliibited by 
Mr. Wallis, which displayed .three re¬ 
markably brilliant portNiae '*f ^he moolis 
diversified surface, M «oen througli te- 
lescn^MMi of high iqpgliii^iug powej;*. 
These spots ar« respectively caUed AruJ^ 
tarchuf Ftolemy (fig. 7), and 

\GasseHdt p) ; .tlb« firM of the three 
being the flrighteat part of the moon's 
disc,. 

Ill the next transparency, a brilliant 
sun was seen turning on its axis, 
while the earth passed through a portion 
pf ' its orbit, and ;be mooi olved 
Tonnd the earth wpi her e _ , ^ 
hemisphere constant^, divert) i|^^tds 
tbe sivi. This transparency cbrmcUy 
exhibited the relative tmfocitics of the 
earth and muon, though tbeir respective 
distances from each pther and from the 
sun were necessarily incorrect, as tbe 
, circumscribed,dimensions of the area of 
the diagram lii|wuld not allow the tjee- 
turer to imiittte nature ,in this partieu- 
lar. To effect tliis, if^wauld he neecs. 
sary to place the earto 4Q0 times as dis. 
tant from the sun as moon is from 
the earth, in which ease it would be 
seen, that the moon's orbit, which in 
this transparency appears sometimes 
convex towards the sun, is in reality 
always concave towards that luminary. 

The remaining transparencies con. 
sisted i^f correct and heantifbl repre*. 
sdntatlons of lunar and solar eielifim, as 
they occur in nature. A partial lunar 
eclipse was first exhibited, and the eta- 
dow of the earth was seen louefaing the 
Mastern limb of the moon, pn which 
side lunar eclipses always begin, and 
■slowly obscuring a cooBiderabie portion 
of its surface till it passed otT oo the 
opposite, or WestAn aide. It is obseev. 
able, that tbe porfiloii of the earth’s 
shadow, as seen on tbe moon dqriiiif an 
eclipseu always forms pait of a cjccle, 
much larger tlmn the moon herself; 
and a| t,be diameter of the joonical sha¬ 
dow, at the distauea ^ fld0,|900,. miles 
fronutbe earth, must he much smailfir 
,than. that of the earth by wbiidi it is 
projected, this. eircatostance affords a 
strong proof that the earth greatly ex¬ 
ceeds the nioon in magnitude. 

A central anA Mat eclipse , of the 
moon^was pext exhibited, which ocrurs 
wbeo she is exactly m the suMfo, at tbe 
iinia of (h*; full moon. A lunar ecli{)se 
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may be fulat witiioat iMiRff eentml: but exisle an all^wke aud nlKacmerfu! 


« centrtU eclipse oittst neoeuarUy be to. 
toL. t/iidcr f^ounible circumstaneea, 
an ecli|)se of the‘moon rnhy ]ast Ibur 
brturs, nml her disc is^ftrintly visible 
trhile «he remhiu* eavetoped b the 
earth'sehadow.' 

In the representation of a solar tclipte, 
the aeir inoon teas seen slos^ly ener(»ieh-i> 
inp on the^Ifaiiem limb of the sun, 
Vsheffe^ha'hephminfef the se/ar eclipses 
aivny^ 'ooonrs^ and gradiiaJly passing 
0 rer a portipik <it bis dispy' till sb« dis.< 
appeared bn the JSastem. 'side. The 
greatest number of eclipses that tan 
happen iif ooe year. '<» seven, and the 
smallcat two^ which will both be solar. • 
Mr« Wttilis finally eshibited that beau, 
tifill |d|enomenon of nature, an annula% 
aOMplielW’the-BUn.- This^wns snppokedtu 
happen about the 7tb 'Of Janaary, when 
the eun la at its least distance ftsni, the 
earth,' at the adtae time that the inooa 
is in her Apogee^ or at its greatest dis-i 
tabce ffonrthe vartli; 'The diameter of 
tlie ran dhcR' aubtends its greatest^ and 
•hat of the mnon its kast possible angle, 
in consequence of which the shadow of 
•he moon does not extend quite so far as 
Sbe> earth’s surfoee, but tmuninates at 
aamo-diataoee aheve 'it. The moon, tin. 
d«r Uiese cirCilimstences, covers the 
whole disc of the sun, vrith the ezeep. 
tion of a brUliaUt' annulus of light, 
which complelely -eiutircles -it. This 
beautiful appoMaAce'Was faithfully re. 

E resented by the transparency, and the 
evturer ebferred that the great solar 
oelipse whicboeeuTred in tlie yqpr 18‘i0i 
waMunmafflsy'itt higher'lUtitudes thon'o&r 
own.' fn total eeiipscs of the sun, its 
complete oiiseuration can never Jast 
longer than about $ miontes. 

Mr. WaliIs here observed, that be 
had oae>or two remarks to wake, which 
hetrusted’the Members would excuse,* 
though tipi subject related personally to 
himself, 'rather than* to Ins audience. 
NiUde ddliverh'ig'ltbf first lectufe, he had 
reeetived a fleeter* from kn individnal, 
whetc name H was unnecessary to men¬ 
tion, in whbdi theiwis'ter expressed him¬ 
self offhnd^ aqd ^disgusted, because ,he 
hud inNwdaehd d'lhorat reflection, in il. 
ihstratingihe great-prraoiple apea-lvhicb 
depends the uwtton' of Ibe sina|iest body, 
08 srell'us that of the vast and magoifi. 
cent planet, Saturn. **• But,,” continued 
Mr. Waaias, ** I have a right to consider 
that iyou have moral* as well ns 
k<eiu^ minds, and that the nontentj^jatioii 
of,the sublime truBis of Astronomy must 
lead you to tbc^coaclusion^ that (here 


BsttiG, by whom the wondeiful opera- 
tionssof Nature are directed. If a skil* 
ful workman siionld produce an excel¬ 
lent pieoe of meidiiMiimn, would yov^not ' 
bestow upon him the meed of-praise for 
his infenolty ? Is it then out of place,' 
when ddvelopitig those great principles 
which huntaii skill cannot etrea imitate, 
to exptees A feeti'ng of edmiratioa for 
that mugnificeot system of llhtture which 
enlarges the iuifld| and free*-it from the 
trammels of Athgisin ? I (guoted the 
Words of an ancient poet, whoobterveg, 
that * it is the fool which bath said in 
his heart, there is. no God for surely it 
Is contrary to common sense to deny liis 
existence. Conceiving that, as your 
LedtUrdr, I have not only an ititellemuul 
but a moral dut^ to perform, 1 have 
thought it necessary to moke these 
remarks, because, iii the course of my 
remaining lectures, 1 may again feel 
n^yself cmiipelled to .tatrodiice rpmayiis, 

ma^aeniioos contained in , lOtter 1 
1 l^peoeiecd.” ^ 

:i>^e uniiversai and reiterated ngpanse 
which this Address was ^plved, 
mint lAwe coavinoed Mr. WAr.3aH|^iiat, 
wjliateveranay WtbXaeatinieott will few 
iqdividaak in dte .S«eie|y, tbejfreat 
bodymf the Membera perfect CO^ide 
with his views,'and as they progreififvely 
adiranqe in the paths of soicnpe,'i^scovei- 
at$e^-y step additional ii)otivM:^.ad- 
Mt® w>»don» of the. J|j||Pjtap;<3BB- 
ATfm of the Unjvcrse.^ 

LBCTUBBS Igm UEVd WB£K. 

'Wieduesduy, April 26ih,2Mr._WAu.is’s 
Fourth Lecture on Astionoiny. 

Friday, April SStli, the same Lecture 
repeated. * 

■ ' .11,.. ^ i..~ — . .^ , 

VOI.OANO IS THE MOOK. 

To the Jj^ditgr of the Mechanics* Ri^ster. 

Sntr^lf you think the following 
tiotioe|j respecting a volcanic appear¬ 
ance m the moon (as n^Uahed by 
Captain Henry Kater, F,iLS.), vforth ■ 
insertion in the MecbaiSics’ R^ter, it 
is at your serviced 

(T Yours, &C. ■ ’ 

• A. Buihd, 

Oir Sunday eveidmg, the 4th Fe¬ 
bruary,.] ubiesvwl a luiftltious apot in 
tUb dark part of tli^ih^D, which I was 
inclined to ascribe i^^the eruplion of a 
volcano. * 
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** The tcleioo|ie need was an excellent 
Newtonian^ of Clj[ inchcK upertore, 'with 
u power of 74., The mooo was eJtaetlj 
two days old, aud the ereuing; so ch«r 
that I was was able to dlseerw tbe geOe* 
rat iMitlitres hi the dark part pf her disc, 
^er Western aziuiuth was about 70'-'y 
and her aiUtadewibattt 10 degrees. In 
this potitioni at 6 hoars and BO oiinatri, 
tbe volcano (estimaYiag by the eye)'ap< 
peare^ Wtant froih the Northern liiuli 
qf the nioon about ono-tciitJi of tier din-- 
meter. Its appearance was that of a 
snTall nebuloj subtending an angle of 
about three pr four seconds. lu brigbl- 
iicss very variable^ a luminous point* 
like a small star of tbe sixth or seventh 
niag'uilude, would suddeiily|^ appear in 
ventre, nod as suddenly disappear, 
and tbeiaiobiangea would aouieuniea take 
plate isthe conrse of a few seconds. 
On the evening of the^ftfth, having hn 
VDgageinent which prevented me from 
observing, it myself, ^ arranged the tc' 
IcSoOpe for two frionds, who remarked 
tb^ pbtitioiiicna as the night be¬ 
fore, but in an inferior degree* partly, 
porbaps, in consequence of tljp evening 
not b^ng so favourable. On the 6th, I 
oguin reserved it j it had certainly be¬ 
come morc’faint, and the star-like ap¬ 
pearance Ikss frequent. 1 could see it * 
very distinctly with a power of 40: as 
the moon approached the horizon, it 'was 
visible only at intervals, when tbe star- 
lik^ appe'^:mce took place, Ou the 
same evening, I iiad the pleasure £f 
shewing it to Mr.* Henry Hrowuc, F.R.S. 

I regret yjat 1 hud no micrometer adapt* 
ed to my telescope, bnt 1 have reason to 
li]p distance of the volcano from 
the edbe the moon was about one- 
tenth of her diameter j and the angle 
it formed this evenuig with tbe line 
joining the cusps, w*ds about 50o. I 
remarked ne^ the edge of the moon, a 
well-knowtl dark^sppt, from which the 
volcano wasulist&t, as nearly as brould 
pstij^ate, tbrus^rocs its distance from 
the edge of tiusiuoon.* In a map of the 


mood, publiSbed by Dr. KHcbener (and 
Which is the bestnmali amp wHh which 
I am acquainted), Hjve is b inoutitain 
sufficiently near the situatiop of the roI> 
cano, te^ authorise *tbe supposilioo that 
they tftay be identical. Oh the 7tb, 1 
could still see the volcbno^ and the oc- 
oBsiosal Stan-1 ike wppevance) bat^I d» 
not think ft was faffiehmtfywpefeeiitl^le 
to hbrebiK''n discoirered'by a person ig¬ 
norant sbf its pcerpse situation. J am 
iuclined, however, to think that the 
difficulty of seeing it, is rather to be at 
tributed W the increased liglit of the 
moon, than to the ditninisbed action of the 
volcano. The spot in which t sibfqryed 
the volcanic appearance is that named 
Ar^tarchus. This spot was particu- 
iarly examined by Hevelius, who culls 
it Mors Pvrphiritetf and who considers 
it to be volcanic’. If his drawings sre 
to be rcUhd upon, it has undergone a 
considerable change in its appearance 
since his time. Sir William llerscbetl 
has recorded in bis Philosophical Tr»us- 
actiuns, an obkcrvatiuii of three volcu* 
Does which be perceived in the mooii,')^ 
April 19th, 1787, at lOh 36a>, sidereui 
time. One of these, wfiicli he said 
showed on actual eruption of fire or 
luminous matter,” was distant from^tlie 
Noi^tliern limb of tbe moon 3'67" J, the 
diameter of tite burning part being not 
less than 3". I find that this observa¬ 
tion was made about 9 o'’clock in the 
evening, when the moon was not quite 
two days old ; and from the situation of 
the spot described by Sir William Her- 
scbell, I have tiq doubt of its being the 
sMiie that I have nuticeif.” 


UTftrrV OP BOTANIOAI, STUDIBS. 

• [Concluded from ftiage 39^,] 

Jb the Editor of the Mechanic^ Reveler. 

Sir-—H aving, in my foimer lettter, 
drawn the attention of your readers to 
the simplest method of distinguishing 
plants .from e^h other, at least as far as 

** See Mechanics’ Register, Vol. Ill., 
page 28. • 
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relates lo the first eleven classes, I will 
therefore not detain them much longer 
upon this part of ^die subject; especial¬ 
ly as the means of discrimination to be 
observed in the latter classes, arc, if 
not exactly "the same, at lesfct very 
similar. 

I'he gaping flowers of the 14th class 
—the four petal led Aod cruciform ap- 
pe<2raace of .those of tiie 15 th—^tlie but¬ 
terfly-shaped petals of the 171h, and the 
eompoundflowers which bvjohg wholly 
to the 19th, are so easily distinguished, 
by tlieir form alotie, from oUier plants, 
that a particular description of them is 
unnecessary. The elucidation of tlic 
other classes israllror more difficult; but 
most of the plants belonging to them are 
tAcU known, ^^gcran nm s,7nal loz^s^ Si, 
John's ’u’ort, oak, cticumhcr, popjar 
tree, the flop, &c, &c. and those which 
are less known contain so many peculia- 
ritiesofstructure, singularity of form, and 
curious properties, as amply to repay the 
young botanist tor the little extra time 
and trouble wliicb he may devote to their 
development. Tire species of the 24th 
class are, however, still more difficult lo 
investigate; but Iktc it is only sufficient 
for the student lo divide these plants into 
their four natural hrclers of ferns, moss- 
es, sca-tvevds, and o?' mush- 

roonii, leaving the specific aud generic 
distinctions till practice has made the 
easier parts of the science familiar to 
him. ,, 

I have now concluded the former part 
of my sufiject, viz. the method of dis¬ 
tinguishing plants from each other, and 
ample entertainment and instruction 
would accrue to the student, even were 
he to proceed no farther in the [study of 
Botany: but how much will his delight 
be increased and his curiosity excited, 
upon consideration of the remarkable 
vt*getable productions of foreign climes, 
and reflection upon the many wonder- 
iiii contrivances of nature m their pro¬ 
pagation, food, and means of defence; 
upon the slc'ep of plants, regular time of 
aw.iKing, the circulation of the sap, in 
the absorption and evaporation of fluids, 
various secretions, the resinous or thorny 
nature of their covei'iugs, so admirably 
adapted to defend them ^gainst the at¬ 
tacks of frost or the depredation, of 
various living enemies;—but I shall rTot 
tjxpatikte upon these many interesting 


particulars, but refer' your readers, as 
Tyuo has done, tothoable lectures of 
Mr. Wtieeler upon the subject, aUd to 
Keith’s Physiological Botany, m 2 vols. 
where they will find them, as well as 
many other curious particulars, ably 
and satisfactorily explainied and parli- 
cularized. 

. I cani^ithelp, however, adverting in 
a few words to the variegateil mixture 
of colours which adds so inucii to the 
I oauty of many of oijsr cultivafqi plants. 
Wild floweis are for the most part of 
one tDiiolc colour, or when they mingle 
together, it is in a regular and gradual 
manner, like the colours in the rainliiw, 
not as in the abrupt and irregular 
->treaks so observable in the tulip, car¬ 
nation, iic. noi as in the varied spots 
seen on the leaves of the japonicn, 
holly, &c. This beautiful appearance 
is generglly occasioned by tlie w^ant ojf 
sutficient nourishment, thus producing 
a sort of disease in the plant which no 
at vr cultivation tan remedy. Florists are 
accustorni«l to plant their setdliug tu¬ 
lip,s, which are naturally of one colour, 
in rubbish until their colours arc dividcf ( 
intOfthe delicate w'hite or vivid yellow 
of the ground colour, and t^ie *dark 
stripes wluch add so much to tlie beauty 
ami nominal value of the flower. All 
s])oftcd <5r streaked flowers have not, 
hoAvev^, become so from this ^ause; 
many instances may be found of flowers 
which are naturally parfy-colourcd or 
spotted, priseiitingaiaappean'nce equal¬ 
ly l)cautiful, as various species ol the 
lilu, fnldlarp^ London pride, aud 
many otheis. " 

But I must now proeeci^ to a more 
important part of the subject—^thf ga¬ 
thering and preserving siieoimens. All 
plants which are to be preserved must 
be gadiered when pcrfectiy dr|f and free 
from every kmd of external moisture, 
or they Will very soon lose their‘i^ours 
and become mouldy. From fiiedmpok- 
sihility of fimhng the wSter and sea 
plants in this dry state, and from their 
afterwards rapidly imbibing moisture, 
they are rather tiifficult to keep from 
mouldmess or mildew—tjje great evil lo 
be guarded against the |n;raervatiou 
of dried sjiecimens. *, 

Besides dryness, anq her circumstance 
IS to be observer^ in collectio*' of 
plants, to gather such only as contain 
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alhbe dmraclerestic parts. Each spe- 
eiiueu ought to Imve uot only ihe 
llow«rs in pQrfection, hut leavt*, stem, 
S(t*Bd vessel, tendrils, if any, and roots as 
often as they can be preserved. As 
soon after these plants are gathered as 
may be convenient, they mqpt be care¬ 
fully placed between the leaves of a 
book laadeot bjolting paper, leaving 
two or three sheets between each plant: 
when thus placed let them he submitted 
to a g|ptle pressure, either under % 
weight or in a screw-press. After some 
hours, the blotting paper will have ab- * 
sorlieda great part of the moisture they 
natqrally contain, and the plants will 
become wilhered; when they should 
be removed* into dry hook of the# 
same description, and suOerodto remain 
under a similar pressure for at least a 
week, when they will he found for the 
most part dry and lit to be pa&|pd ujiou 
wliite paper for preservation; those spe¬ 
cimens which are nut yet sufficiently 
freed from their sap ajid juices, iriufif 
either he pressed again, or rubbed 
over carelully with a hot J/at irony 
which last practice is highly to be re¬ 
commended : care must be taken, how¬ 
ever,*rio| to heat the iron so much as 
to bum the plant; it shouIil*not he 
hoati*d above that degiee which the 
hand can easily hear, -vvitlioiif a sensa¬ 
tion o§ pain. No other preparg^tiou is 
necessary—if care has been taken in the 
jirceeod mg‘process they will retain for 
yeais theirliiaturahforiu and colours— 
'With the exception of a few plants, tlie 
lints of which generally fly in a little 
time, as that ot the nolcly and of the 
^ rose camjgon, &c. In sulirniUmg 
plants to pressuic .they must lie laid aj 
flat as possible, in order that the pres¬ 
sure may be equal; it will therefore 
often be necessary to cut d^ay a part 
of the staU- or stem, roof, or even sonie- 
timeaiiile under side of the floAer itself. 
I«stead,bf blotting paper for the/r.sit 
pressure, diflbrent folds of calico may 
' be often used with advantage for succu¬ 
lent plants. , 

I have now compl^d my proposed 
design, and have only to'apologize for 
tlie length^f‘tins letter, much longer 
indeed than l.ha^afilicipated. Ano¬ 
ther department If the science, *your 
read'irs will fint«eedful, which I hope 
sodti botanist bJtter qualified thau my¬ 


self will coitununicatc, that is U»e /la/ii- 
tanh of those plants winch grow within 
10 miles of London.^ 

Fkancis, jun. 

55, Cjtreat Prcscoi-St. 

Whitechapel. 

Smeo writing the above,'I haye seen 
a little book entitled l^ctical Botany, 
by Mr. Johns, M. D., which, from a. 
cureory view, appearsyweil Iji inerft '^le 
attention of the young as well as the 
experienced Jaotanist. * 

PRonosuD mechanics’ institution 
IN THE liOROUGIl OF SOUTHW'ARK. 

We are happy to observe lliat pre¬ 
parations are ill progress for establish¬ 
ing a Mechanics’ Institution in the 
Borough ; for which jmrpose a preliim- 
uarf lueetmg will be heUl at the Globe, 
ill S"ork Street, Borough Market, on 
MoiuUy ne.xf, at 7 o’clock iu the even¬ 
ing precisely. As the inci ting will be 
open for the admission of all pirsoiiN 
wlio are favourable to the proposed 
measure, we hope th^' friends of seieiiee 
in this populous distiiel will attend the 
meeting, and afford theii advice and 
assistance to the geiiflc ineii wlio have 
l.'ccn instrumental in calling it. 

prismatic colours. 

Tothc EilUtn of the Mechaniis' Kegisicr. 

Sir—Your correspondent, II. S. (page 
391)) says he is, at present, ingagod.iu 
*an experiment where a lens r/ high 
magnifying pow'er is used, andthat the 
colours caused by rcfruvtwn and I’c- 
are so extremely vivid us 
to oficra formidable impcilmieiit to its 
success, and wi-shts some of your coi- 
respondents to mfonn him— 

1st. Whellies there is any method of 
destroying, or counteracting this/e- 
fraction and refrangilntilji of rays in 
glass, where they are found to exist. 
2ud. If It IS possible to procure glass 
of ijiiy kind, as common plate glass 
lenses, or reflectors, in whicli tlus re- 
fraMion docs not occur. * ^ 

The difficulty here complained oZ 
has been long since overcome; first by 
Sir Isaac Newton, and more lately by 
Mr. Dollond. ^ The former, by means 
of metalhc speculums onmrrors, which 
ans'^Cverthe purpo.se perfectly, and ad¬ 
mit the application of a great ui’lgni- 
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Ty ing power} but the spectdisos are 
liable to tarnish, and great accuracy is 
requisite to give i^bem the true hgurej 
for ao enor in a redecting sumce, 
afiects die directioKt>c^ the rays much 
more than a lilce error in a r^acioty 
sur&ce. 

The invention of Mr. Dollond, con- 
<sisls Ip the wjHioationof a cen^und 
spectrum called OisAromeTtc or colour¬ 
less t composed of white flint and 
crown glass.' whose refra{'vti\ig angles 
arc so calcidated with respeefto each 
other, that refraction is performed with¬ 
out any divergency of colour. This 
discov^, it is weu known, has been 
applied to his t^escope, and has ac¬ 
quired for him great celebrity, as well 
as considerable wealth. If H. S. will, 
therefore, take the trouble to look^nto 
Nicholson’s Philosophy, Vol.l, p. 375, 
or any of the works which treat of a- 
ehromatic refraction, he will see the 
thciory of it fully developed. 

One of my inquiries (at page 269), 
as to the cause of the prismatic colours 
being found, sometimes, permanently 
affixed on the bars or side of a polished 
steel grate, I find^tisfactori^ explained 
on rderring back to Mr, Phrtington’s 
lexitureon light, &c. at p^247, Vol. 1. 
of your entertaining and useful worL 
Mr. P. says, “tlie surface of a steel 
knife, if exposed to the heat of a spirit 
lamp, or a hot iron, assumes a variety 
of tints, which arise from the coa;bina^ 
tion ef portions of the steel with tlie* 
oxygen of the'atmosphere.” These 
colours,” he says a little farther on, 
*' may be removed by spirits of salt, 
but they cannot be restored without re- 
polishing the blade of the knife.” 

With respect to the beautiful prisma¬ 
tic colours seen on thesurfhee of soap 
bubbles, I differ in opinion with Mr. 
D. Thomas, (page 381-2) who ascribes 
them to ** minute aton» of alkaline 
matter projecting abwe the surface of 
the bubbles, and presenting innumera¬ 
bly fine edges, which sepa^ the rays 
cinto the prismatic colours,”—as I tnink 
U is better explained by the known re¬ 
fraction and refrangibmty of rays pass¬ 
ing through a transient medium, and 
ehcountering difler^ttdegrees of den¬ 
sity, as may be illustrated by tk» fol- 
lowing experiment: When a pi^n 
suspends a glass globe in the sun’s 


light, he will And tiiat wlule he stands 
with his back to the sun, as the globe 
is moWid higher or lower, he will see 
the prismatic colours in succession. 
The same is referable also to witet we 
see take place on drops of rain, Which 
constitute the rainbow, and the reasim 
why we see it statiemary is, theCsHing 
drops constantly rej^aaiDig each other; 
which must continue to be the case, as 
long as the sim’s rays &U upon the 
shower in the sante i^irection. 48 ee Mr. 
Partington’s lecture, Vol. 1, page214.) 

One of the greatest triumphs of art 
that has taken place in this science, is 
the invention of Mr. Barton of.-the 
Mint, who has succeeded in giving tb 
unetallic phtfes the,beautiflil hanging 
colours of mother of pearl, but for 
which he was partly indebt^ to Dr. 
Brewster, who had previously disco¬ 
vered that this appearance was not ^ 
property inherent in the body or sub¬ 
stance of the pearl, but conflned to the 
ssirface, and Oft examining the latter 
with a powerful microscope, he fouiul 
it completely striated, or divided into 
parallel lines, which had the effect of 
decomposing the rays of light as they 
fell upon it. For the mode in whicn 
this was accomplished by Mr. Barton, 
see also Mr. P.’s lecture, at page 246 
of the fiist volume. 

, I remain, Mr. Editor,*' 

Your very obedient servant, 
heigh Street. G. H. 


NATIONS unacquainted WITH THE 
USE or FIRE. 

The inhabitants of the Martin 
Islands which were discovijed in 1522,, 
had no idea of fire. Never was astdhish- 
ment greater than theirs, when they 
saw it, op the descent of Magellan, on 
one of their islands. At firt they be¬ 
lieved it to be a kind of animal, that 
fixed itself to, and fed t^ow^wood. 
Some of them who approached too 
near being burnt, flie rest were terrified, 
and durst only Jook upon it at h dfs- 
tance. They wn® a&aid,they said, of 
being bit, or lelt that dr^dfiil animal 
should wound fliem yifli his violent 
respiration, for, t^pese wssre the &8t 
notions thw foimed of Jpat and flame. 
The inhabitants of Philipphie and 
Canary Islandi were^rmCriy a^'gno- 
rant as those we have jrat been speSking 
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«r; an<] jn the Isle Los Jordcinis, the 
use of fire was lately unknown. The 
same fs the state of several nations in 
America, particularly of the Ami- 
kowaos, a people of South America. 

S. H. 

BT^GE-COACH ACCIOENTS. 

To the Editor of thg Mechanics' Register, 
Sir, —^Would it not be advisable for 
the drivers of stages to observe the fol- 
hiwlng shggestion, • to prevent such 
dreadful accidents as we constantly 
hear of ? viz. to have iron spikes, fixed 
firmly in the ground, at every house 
wheref the stage stops, with iron chains 
that could lock on to the wheel at a 
minute's notice, so is to prevent the 
horses from running away with the 

Query, No. 


coach, while the coachman is not on 
the box. If youfiiink this idea worthy 
of a place in your ex.^llent Register, 
by inserting it, yoij will very much 
oblige 

’Your obedient Servant, 

JUVRNIB, 


ANSWERS TO QUERIES. > , 

algearaical inquiries. 

Sir, —•/ herewith send yon solutions 
of the three Algebraic Questions pro¬ 
posed in the last Number j for the in¬ 
sertion of which I shall feel particu¬ 
larly obliged.—I am, Sir^ 

' Your obedient servant, 

D. H. K. 

2, Pa^e416. 


bft .T = the wrfth of the cloak; £ 

Then hy du* question, An 12 months - £24 + x 8 inonthi ; U) -t- ; 

That is, 156+ l‘i.e = ll>2 + 8 j: ; 

Oi^ 12* — 8.r 192 — 156. 

Whence 4d> » 36; and x = £9 the Answer. 


Query, No. 73, Page 416. 

* . ■ - * 

^ Pul X = the No. of days 6 is in overtaking A, 

and 6 X 8 48 mild A is dislant from B, when B sluits. 

Whenrc6jr + 48 — lOx ; 

Or, 48 — 4xy nnd x = 12 days the Answer. 


, Query, No. 74, Page 416. 

• Let X = the heiglit »f tlie^racliire, 

• autf 48 — X -- the length of the hroken piece. 

Then by 47tli Eh. 1. 48 —x'i —17* = x* 

By Involution, 2304 — 96,t + .t®— 289 = x**. 

‘ Whence 2304 — 289 = 96x ; 

• and X =« 30ft. 11 in. 14 pts. = the Answer. 

D.H.K. 


Query No. 13, pagfi 7S. 
ana^omicai. leaves. 

To the f>f Mechanics' Register, 

SiRj-^fbtf interesting letters on Bo¬ 
tany wlilch We latdy appeared in 
your excellent Register, have brought 
to my mind an inquiry by Gmo. 
Henricus, which appeafed some time 
ago, respecting the method -of forming 
anatomical le^vi*i^ and which I in¬ 
tended to have proilBlly answered, had 
not a severe illniss Prevented me. *It 
is with pleasure, i^ow give the infor- 
matiex- required, and I*mu5t first ob¬ 


serve 'that they arc produced by a mere 
mechanical operation, and tliat no 
chemical means are used. 

The leaves are to be gathered when 
full growu and perfectly clear of spots 
or holes made by insects, as they will 
spoil# the beauty of the work pjrt 
them between the leaves of a large j 
book, to absorb thfirmoisture and make 
them tolerably dry, which wfil be in 
about six weekswhen ready for use,, 
take a thiok quarto book, the edges of 
whick^ are j^rfectly smooth, (one 
that is not often used will be best,;4B 
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QUEUES, 


the le&m wili not so qa^iiy divide), 
and set it upri&ht so that it hardly 
opens i lay the bl:k of the leaf on the 
top edge of the book, and with a 
clothes brush that lias the bristles or 
hairs inserted perpendicularly* in the 
wood, proceed to tup the upper surface 
of the leaf, hard enough to perforate it, 
Tr^^qu ’ntly holding it up to the light 
that the pfpgresS^ of the work may be 
seen. The capillary tubes the Icjaf, 
if it be sufEcientty, dne(k, wjjl have 
become tough enough to resist a stroke 
of the brush, that will break away the 
finer part of the leaf. Cyphers and a 
variety of figures may be made, by 
cutting them out ou paper and fixing 
them ou with gum —this will shield that 
part from the action of the brush. 

I know not, Mr. Editor, wlietlor 1 
have made myself understood j Imc 1 
am ready to supply the deficiency, by 
shewing G. H. what I mean, by pet- 
foruung the experiment before Inin, 
whenoviir he jileases to call upon me, 
with some leaves tiroperly prepared, or 
after the Midsummer holidays, when I 
hope to return from the country with 
a good stock of my own. 

Yours truly, 

JoUiV REYiV lLDS. 
2, ('.hadfiellStrccL 
St. Jehn Street Ha ul. 

Query, No. 69. Page 367. 

• MUSICAL GLASSES. f. 

To llJ-'F.ilifor of the Mechantc.t' Re^ lifer. 

Sir, —^'I'lie liest method that I can 
suggest to your Correspondent, for 
constructing the Jlunnonica, is to get 
the glasses blown in a cylindrical 
shape, and to pour into them different 
portions of water, which will enable 
iiim to regulate them to any tuned 
instrunient; and tlien to pass a wet 
finger lightly over the edge of the 
glasses, which will produce the sweetest 
tones. 1 have phiy- d “ God save the 
Kin"," by the same plan, upon ©om- 
nipn tumblers. By inserting tins, you 
•will very much oblige, ** 

Yarn's, &r. 

, JUVENIS. 

QUElllES. 

_*■ 

No. 81. s, 

• Sni,—Will any of jour rorrespon- 
■leiits inronn nir, tlirmig'Vi the iiU'diiiiii of 


your valuable Register, what the 
cause of the smell of hjtdrogen gai f 
Hm-lfheij. T: P. if. 

No. 82. 

I should .'feel obliged to any Corre* 
spondeiit v(ho would inform me through 
the medium of your excellent Register, 
haw to make an .Eulian harp; wliat 
proportion the depth and breadth should 
bear to the length, what son of strings 
should be used, wfi^re the pejfs sbot^ 
life placed, whether Pitre shoulfr be aoy 
hoard over or under [the strings, &c. ? 
Hoping tins may have'a corner in the 
Mechanics’ llegistci, to which 1 wish 
success, 1 remain , ‘ 

Youik re'.pectfully, 

f A Constant ^dnscRisER. 


NOTICE. 

The Tiiiiin Voi.u&iR of the London 
M iiciiANicV Rbgistbr being now conf. 
pleted, may he hud uf the Publishers, 
;Ald ol all other iSooksellers, price 7s. 8d. 
ill cxtia boards. The First Nnniher of 
ihe Foubth Volpmb will appear on Sa¬ 
turday next, 'aud will be einbeilisbed 
with an elegantly engraved tejpr«A>enta. 
tion of *the Telescopic appearance of'the 
Moon, with other engravings, illaatralive 
of Mr. aVai .tis’s Admirable Lectures oo 
Aslroitoniy. The copious and ^curate 
report of the first Lecture, with the 
beautiful engravings of the Lecturer's 
magnificent Tellurian, have occasioned 
so ixtraordirini y n demand for the last 
Number, that we have tieep obliged to 
make a large addition to 49ur usual ex-i 
Tensive impression ; and us the lemaindsr 
of the l.ectures will "be dituled with 
ci|ii.i.1 niiniiteness, and illustrated in a 
similar manner, the course will cimiprise 
a coiiipfete elucidation of nil ^jlse moat 
striking phenomena of this ftnportaat 
science. 


TO COB^SPQNDENTS. 

JuvENis bas evidently mlsniidenloecf the 
remark in onr last nuSoMr. _Ottr meaniaf 
was, that as tpe had been prcVl* 

ousiv made by anettim ('qfravpnndent, and 
accepted by us, it wasrAiinecessary for iws* 
Nis to transmit his coWconloaiUma on the 
sutyert tn qaeation. Y 
Answers to other CorrespOndsnta neafweV.V. 
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